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ENERGY CONSERVATION IN BUILDINGS

TUESDAY, JULY 27, 1976

Housk oF REPRESENTATIVES,
ConservaTioN, ENERGY,
AND NATURAL RESOURCES SUBCOMMITTEE
oF THE CoMMITTEE ON GOVERNMENT OPERATIONS,
Washington, D.C.

The subcommittee met, pursuant to notice, at 10:10 a.m., in room
2247, Rayburn House Office Building, Hon. Leo J. Ryan (chairman
of the subcommittee) presiding.

Present : Representatives Leo J. Ryan and Gilbert Gude.

Also present: Norman G. Cornish, staff director; Robert K. Lane,
assistant for energy; Ronald J. Tipton, assistant for environment;
Eileen W. Theim, chief clerk; and Stephen M. Daniels, minority pro-
fessional staff, Committee on Government Operations.

Mr. Ryax. The subcommittee will come to order.

Today the Conservation, Energy, and Natural Resources Subcom-
mittee begins a series of hearing on Federal energy conservation ef-
forts, with particular emphasis on the progress being made in increas-
ing the energy efficiency of buildings.

There is no place in this society where we find a greater disparity
between what we are supposed to be doing and what we are actnally
doing than in the Federal Government. And the Federal Government
shonld be taking the lead and setting the example.

For example. the Congress says that we shall drive no faster than
55 miles per hour. This canses great difficulty and stress for the mil-
lions who are engaged daily in jobs requiring driving. Anybody who
has driven from here to San Francisco or from San Francisco to
Denver on the interstate freeways at 55 miles per hour has to realize
that the Federal Government goofed again.

These people are being required to drive 55 and given tickets if they
go over that. And yet, there are no penalties for the enormous waste
in both the cost of manufacturing and the cost of using buildings. And
I do not refer to dollar costs; T refer to energy costs. And that is what
this committee is going to pursue—the energy costs and the cost inef-
ficiency, and what the Federal Government is doing about it in trying
to set policy to change it around.

There are many in this country who are concerned that the Federal
Government has not made energy conservation the top priority em-
phasis it deserves. I am one of them. Many feel that Federal energy
efforts are fragmented. uncoordinated, and, frankly, ineffective.

There are good reasons for this eriticism. Since the days of the
Arab oil embargo, we have seen very few substantive changes in the
way we live. Americans continue to consume and waste massive
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amounts of energy as if there were no tomorrow. We apparently have
learned little from our past experience.

Nevertheless, we have heard much talk in recent years from various
Federal officials about energy independence and energy self-sufficiency
and how we must prepare ourselves against future oil embargoes. Just
recently, however, petroleum imports to this country reached a record
high of 40 percent—and we are still going higher. And I contrast that
with the dependency in about 1973 of 25 percent. We are not going
in the right direction.

Even though the Federal Government has established a goal of re-
ducing oil imports, the situation is worsening daily. We are going to
need more than broad platitudes to make energy independence a
reality.

In the face of such poor results, it is not surprising that the head
of the Federal Energy Administration has been quoted as saying that
energy conservation in this country is a joke.

Through these hearings today, we hope to be able to determine why
energy conservation has become a joke and why so little progress has
been made toward development of an energy conservation ethic.

We will pay particular concern to one key area of energy conserva-
tion which, in my estimation, has been the most neglected—that of
energy conservation in buildings. It is surprising how many agencies
are involved in improving energy conservation in buildings. The Fed-
eral Energy Administration is working on the problem. So is the
Energy Research and Development Administration, the National Bu-
rean of Standards, the General Services Administration, the Depart-
ment of Housing and Urban Development, and on and on and on.

Millions upon millions of Federal dollars have been spent by Federal
agencies to improve energy conservation in buildings. Millions more
will be spent this year. The big questions today are: What has the
taxpayer received in return? What progress is being made ? When will
we see the turning point to improved energy conservation in this
country as a result of the Federal efforts? Is the Federal Government
setting a proper example in energy conservation for the rest of the
Nation to follow ?

I hope before these hearings are over we will have some answers to
these and other important questions concerning the Federal role in
energy conservation.

This morning we will hear from four witnesses. The first witness
will be Mr. Robert Hemphill of the Federal Energy Administration.

Next we will hear from Roger Sant, former Assistant Administrator
for Conservation and Environment of the FEA. And finally, we
will hear from two distinguished architects.

I would like, before you begin, to make one final personal comment.
The consumer is daily being told to spend more money to buy a device
to stick on the exhaust pipe of his car to clean it up; he is being told
to change the volume of water in the plumbing in his bathroom he is
being told to do all kinds of things. ineluding to go along with a
lower speed limit.
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But I do not see what large agencies, including private as well as
public, but especially public, are being required to do so far by com-
parison. And that is what I am interested in hearing, -

I want to know about the short-range plans—those bits of patch-
work and pasteup and the rest that are going to get us through the next
2 or 3 or 4 years. But, beyond that, I want to know what specific
changes are now planned ‘in the construction of buildings in this
country and in the construction policies of this country that will signifi-
cantly and drastically change the present system of operation.

I will give you one more example. My district includes the San
Francisco Airport. The San Francisco Airport is 22 miles, as the
taxicab flies, from downtown San Francisco. And the Federal Govern-
ment has all kinds of regional headquarters in San Francisco. But 1
know of no plans in the Federal Government to change those regional
headquarters from San Francisco to the airport—not just in the
sense of providing a few heads of agencies down there. but in the
sense of changing policies so that a person who has to fly in or out
can fly in and spend a couple of hours there without worrying about
transportation; so that he could have his meeting and get back home
on the same day without using transportation back and forth because
that is the way it has always been done.

I know of no agency in the Federal Government that is even talking
about any kind of change. And T am not speaking of permanent
buildings, such as the Federal Court Building, which are already
built in San Francisco. T am talking about the rentals and the leasings
and the future leasings to meet Federal Government needs in the San
Francisco Bay area.

As far as that goes, nothing has been done in Oakland either.
Oakland has an international airport. But nothing of any kind has
been done there either.

The transportation around municipal airports and international air-
ports, whether in San Francisco or in New York City, is incredible.
Why should one go from JFK or La Guardia to downtown New York
City to find some agency administrator—when he could better be
placed out at the airport? If he were there, one would not have to
fight the cost of transportation or the cost of gasoline or the cost of
time or the cost of buildings built. This indicates to me a total lack
of concern on the part of the Federal Government.

And this is what we are after in this subcommittee. T guarantee
you that where we find not enough progress being made, we are going
to harass the daylights out of those who are involved.

I want to see the Federal Government actively involved in specific
and particular change—change to be accomplished as soon as possible ;
change beginning today or tomorrow; and, change being made with
this committee’s urging and encouragement for positive results.

And T will guarantee you a pretty hard tongue lashing at least
where there is not what we think to be satisfactory progress.

With that, Mr. Hemphill, you may begin your testimony.
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STATEMENT OF ROBERT F. HEMPHILL, JR., ASSOCIATE ASSISTANT
ADMINISTRATOR, ENERGY CONSERVATION AND ENVIRONMENT,
FEDERAL ENERGY ADMINISTRATION; ACCOMPANIED BY DAN C.
QUIGLEY, DIRECTOR, BUILDINGS POLICY AND ENERGY CONSER-

VATION; AND ROBERT JORDAN, ASSOCIATE ASSISTANT ADMIN-
ISTRATOR, MARKETING

Mr. Hemericn. I think this opportunity to appear before you to
discuss energy conservation in buildings is particularly useful from
our point of view because I assure you that a number of us in the
Federal Government who are directly concerned with energy con-
servation share the feelings which you have so aptly expressed.

In the buildings sector, conservation generally means two things.
First, it means a set of capital investments in existing facilities which
tighten up building shells, and make heating and cooling equipment
more efficient, and thus paying for themselves in a predictable number
of years. This sort of conservation, in short, is nothing more than
capital investment justifiable on traditional economic grounds. Train-
ing, education, and information programs for the owners and oper-
ators of commercial and residential buildings are typical of the second
sort of conservation in existing buildings.

Conservation in buildings in the United States will not be a simple
matter. In many respects, it will be more complex and difficult than
encouraging increased domestic energy production. While only several
thousand companies produce and distribute our energy, millions of
businesses, institutions and individuals consume it. Still, it is vital to
make the effort becanse 37 percent of all energy used in the United
States is consumed in the buildings sector. The Nation’s 67 million
occupied housing units, of which some 47 million are single-family
homes, account for 70 percent of the energy need in the buildings
sector.

Commercial and other nonresidential structures account for the
remaining 30 percent of the energy consumed in the buildings sector.
Typical of these structures are office buildings. warehouses, educational
buildings, hospitals, and State and local publie buildings and colleges.
Altogether, there are 24 billion square feet of commercial space. These
huildings serve a wide variety of functions. Moreover, their owner-
ship is often backed by complicated financial arrangements. For these
reasons, achieving energy conservation in the commercial sector is
particularly complicated.
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In January 1975, the President proposed a number of measures
addressed to energy conservation in buildings. He stressed that cutting
long-term energy consumption was just as important as inereasing
energy supplies. He proposed a bill to make thermal efficiency stand-
ards mandatory for all new residential and commercial buildings: he
proposed a new tax credit of up to $150 for homeowners who install
msulation ; and he proposed a program to weatherize 1.5 million low-
income family homes.

I would add parenthetically that we think that some or all of those
proposals would have at least started us toward the significant and
drastic changes which you mentioned earlier in your statement.

Eighteen months later, we do not have the tax credit: we do not
have mandatory building standards and, we do not have a weatheriza-
tion bill. We are hopeful that these measures will be passed in some
form before Congress adjourns this fall. This is an especially serious
matter for the low-income families in the Nation. Those families of
four, with annual incomes of only $5,500 per year, spend an estimated
11 percent of that income on home energy use—or about $600.

FEA is ready to quickly implement the weatherization program.
Without the program, high energy bills will force many of these fami-
lies to cut back on basie necessities in ordento keep warm in winter.

These Presidential proposals are, by and large, Government incen-
tives to encourage private action. The Administration also recognizes
there is a lack of reliable information on the costs and benefits of
specific conservation measures and has consequently instituted pro-
grams which would provide such information to the private sector.

Because energy conservation is in the economic self-interest of vir-
tually all energy users, our programs have emphasized the provision of
detailed information on proven conservation measures rather than
arbitrary controls on energy use. The intent of the programs has been
to reduce energy consumption to the maximum extent possible with
existing technology, while also minimizing the cost to the Government.

Mr. Chairman, we have prepared a document which describes our
programs, and which I would like to summarize and include as part of
the committee’s record. It is entitled, “Buildings Programs—Ener, ry
Conservation and Environment.” T would also like to submit to you
a copy of the first quarterly report on FEA energy conservation
programs which we provided to the House and Senate Committees
on Appropriations in April of 1976,

[ The material follows:]
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BACKGROUND

The objectives of the Federal Energy Administration's Office of Buildings
Programs, Conservation and Environment are to contribute to the maximum
extent possible the reduction of buildings energy demand growth; to

do this with minimum adverse impact; and to accomplish it in the shortest
feasible time.

The Office of Buildings Programs has set out to accomplish these objectives
by developing, organizing and demonstrating existing and new techniques

and technologies to encourage and permit inmediate and increasing
conservation in buildings. The vast potential for eliminating energy

waste and making more efficient use of needed energy in buildings is

being addressed by projects for new and existing commercial, residential,
institutional and Federal buildings.

The Office of Buildings Programs is disaggregated into four major
sub-sectors which cover total energy use in buildings:

g&; Commercial Buildings

B Residential Buildings
{C) Institutional Buildings
D) Federal Buildings

However, there are existing buildings programs that, because of their
subject matter, extend beyond the scope of a single sub-sector and are
directly pertinent to all sub-sectors of the Office of Buildings
Programs. These programs are distinguished as Cross-Sector Programs.

The Office of Buildings Programs also contains a Policy and Legislation
Office which provides general support in the areas of both economic
analysis and legislative policy alternatives.




A. COMMERCIAL BUILDINGS PROGRAMS

Programs under this sub-sector address themselves to the energy
consumption of both new and existing commercial buildings which
includes office and bank buildings, retail establishments, super-

" markets, shopping centers, hotels, laboratories and public buildings.
The commercial sub-sector is especially attuned to the great variations
in design, use, equipment, operation, quality of construction, size
and institutional framework. Commercial buildings are responsible
for 30 percent of the total annual energy consumption by buildings;
therefore, it is the objective of the programs in this sub-sector to
formulate energy conservation procedures and methodologies that will
effectively reduce the energy consumption of all types of commercial
buildings, emphasizing overall building design as well as efficient
equipment, maintenance and operation.

Program Descriptions:
1. Buildings Energy Management Workshops
The FEA Workshops Programs are focused on three critical areas
of energy use in the commercial sectors of the Nation's
economy :
a. Energy consumed in the operation and maintenance of

commercial and industrial administrative office space
(Buildings Energy Management Workshops);

Energy consumed in industrial and manufacturing processes
and operations (Industrial Energy Conservaticn Workshops);

Energy consumed in transporting employees between work
site and residence (Vanpooling Seminars and Workshops)

The Buildings Energy Management Workshops is a one-year program
during which approximately 140 workshops will be conducted and
aimed at the owners, operators, and major tenants of large
buildings or building complexes. They will cover opportunities
for, and the economics of, improved energy management in the
operation of buildings. Included will be coverage of lighting,
heating, cooling, ventilation, insulation and energy-related
utilities associated with the operation of commercial buildings.
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Lighting and Thermal Operations Awards Progran

The Lighting and Thermal Operations (LTO) ]
designed to encourage and recognize cutstanding level
energy savings through implementation of Lighting and The
Operations Programs in commercial buildings.

Awards are made on the basis of annual energy savings determined

by comparing kilowatt hours consumed in the previous year,

adjusted if necessary, for substantial changes in mix and/or
production levels. Savings of 30-35 percent qualifies an applicant
for a Merit Award, savings of more than 35 percent qualifies an
applicant for an Excellence Award.

Currently efforts are being made to effectively incorporate the
LTO Awards Program into the Buildings Energy Manacement Horkshops
Programs as an additional incentive to building owners, operators
and major tenants to implement an efficient energy conservation
management program within their own buildings.
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B. RESIDENTIAL BUILDINGS PROGRAMS

Of the total United States' energy consumed in 1975, 37 percent was
consumed in the buildings sector. Residential structures consure 70
percent of the energy consumed in the buildings sector. These structure
include single-family, multi-family, low and high rise, and mobile homes.
In an effort to reduce the energy consumption of residential buildinas and
provide homeowners with specific technical and financial information, FEA
is working with twelve state governments to iwplement several different
programs. Participating states were selected on the basis of proposals
submitted from twenty-four states.

Program Descriptions:
1. Project Conserve

Two of the states, Massachusetts and New Mexico, are conducting
PROJECT CONSERVE, a computerized cost and savings system involving
distribution of a simple questionnaire to single-family homeovmers.
Persons who participate by completing and returning the twenty-

nine question form receive an analysis of their homes' thermal
characteristics and up to five recommendations for home improvements.
Do-It-Yourself and contractor costs for the actions and estimates

of the payback period for each are included as well as an estimate
of the energy-conservina potential.

Home Energy Savers Program

Eight states (Connecticut, Rhode Island, Maryland, Tennessee, South
Carolina, Nebraska, Utah and Dhio) and two partial states (ten
northern counties in I11inois and Chautauqua County, New York) were
selected to implement alternative programs to promote residential

energy conservation. Most of the programs will be centered around

a workbook enabling homeowners to evaluate and compute the energy
efficiency of their own homes. The workbook currently is under
development. A 30 minute retrofit film for Public Service Television
viewing will support the workbook, along with a media campaign.
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home faci i on cente and re dings
the most expedi measures for energy conservation: to o
i and to advise as to how they ¢
ation methods in their various inst tions.
of the type mentioned above are responsible
cer otal United States annual energy consumption.
Institutional fa ities are at a disadvantage since it is very
difficult for th to pass through the inordinate increase in
their energ) 51 where as the private sector is more able to do so
by adding the energy . to the cost of their products or services.
Therefore, > of their unique situation, it is the objective of
this program to strongly publicize and encourage the actual demonstration
entation of energy conserving alterations, practices and
methodol es for institutional buildings.

Program Descriptions:
I. The Public Schools Energy Consérvation Services (PSECS)

In September 1974, through FEA funding, FEducation Facilities
Laboratories, Inc. developed what is now known as PSECS. PSECS

is a computer based technical service designed to help and
encourage school districts improve their facilities and equipment.
The Federal Energy Administration has agreed to provide 1imited
funding for test marketing of the elementary school package in
selected school districts in order to refine the process, determine
the costs involved in operating PSECS, and further develop proce-
dures that can be used in full scale marketing activities.

This service will inform a district (1) what the present level of
energy use is in each of its schools; (2) what the energy use should
be in each school, and (3) how to proceed to achieve suggested
energy use levels.

Energy Conservation Workshops for the Public Schools - Kindergarten
through Twelth Grade (K-12)

The Office of Buildings Programs is sponsoring a program of ten (10)
two-day intensive workshops (one in each Federal region) for energy
conservation in facilities for a national audience of selected public
elementary and secondary school administrators. school business officials
and school building operations and maintenance administrators and

TB=-504 O -7
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supervisors. The workshops will emphasize to those vho use educational
facilities awareness of the methods of energy conservation now known.
and will provide opportunities for workshop participants to identify anc
develop solutions for energy-wasting problems in their own schools. "e
ultimate goal of the workshops is to stirulate, encourace, and persuade
the attendees to institute or influence the institution of vigorous
energy conservation programs. The progran will use sound, practical,
useful facts and procedures to achieve this goal.

Energy Conservation Horkshops for Colleces and Universities

The National Association of College and University Business Nfficers
(NACUBO) will conduct a series of workshops to inform business
officers and physical plant administrators of institutions of

higher education of a campus energy manacement program. Its purpose
will be to assist in the efficient use of energy by col1eqes and
universities, develop awareness of programs now in operation and
provide the impetus for implementing an effective energy conser-
vation program on campus.

IV. Saving Schoolhouse Energy

The American Association of School Administrators will fully retrofit

ten elementary schools across the country as a demonstration of what

can be done in all existing school buildings. The project will be
conducted in five phases, commencing with a complete energy efficiency
study of the facility, continuing with archtectural-engineering
modification studies, implementation of the suggested modifications,
monitoring of the savings achieved by the modifications, and dissemination
of the data. AASA will also prepare comprehensive reports on the entire
process to assist other-sthool distritts in replicating the program.

V. Manual for Health Care Facilities

After a year's study and work with six hospitals in the Philadelphia
area, the University City Science Center has produced a "Manual for
Practical Energy Management in Health Care Institutions." Its Executive
Summary provides a quick means of alerting hospital administrators as

to the energy problems their institutions face, and the balance of the
85-page document contains techniques, methods and suggestions on how to
carry out comprehensive energy management in hospitals of various

sizes and types. This last section is aimed at nospita! engineers and
plant managers. We are now negotiating the printing of this document,
and it should be available soon.

We plan to use the manual as a textbook in a series of regional workshops
for hospital administrators and plant personnel, to be held during the
fall and winter of 1976-77; this second phase is still in the planning
stages, however,
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D. FEDERAL EHERGY MANAGEMENT PROGRAM

The Federal Energy Management Program (FENP) is responsible
for developing policy recommendations, promoting, monitoring,
and documenting energy savings in the Federal Government.

The Federal Government is the largest single purchaser of
energy in the Hation, and FEMP, as manager of the Government
energy conservation effort, has become a testing and demon-
stration area where it is being shown that conservation can
be successful and highly cost effective.

Through FEMP, energy use in the Federal Government was
reduced by over 24 percent in FY 74 and FY 75. 1In FY 76,
Federal energy use is currently 5 percent under actual FY 75
consumption levels. This is a cumulative energy savings
equivalent to over 250,000 barrels of oil per day

Additional major energy savinas will involve relatively
complex and cost effective capital investments. FFMP,
working with other Federal agencies, will be developing
plans, programs and actions to achieve an optimal energy
savings level for the Federal Government.

Program Description:

Under Congressional mandate and Presidential direction, FEMP
is charged with developing a 10-year plan for increasing the
energy efficiencies of Federal facilities. This activity
will include the development of mandatory building and
lighting efficiency standards, guidelines relating to the
hours of operation and operating procedures of Federal
buildings, preparing guidelines for planning, identifying,
setting priorities and budgeting retrofit activities,

In addition, FEA, through FEMP, has entered into interagency
agreements for the implementation and demonstration of
energy management systems, effective driver training, and
architectural and engineering facilities surveys. FEMP is
also developing energy educational materials for inclusion
in existing Federal training programs. Assistance to other
agencies -is provided through site visits to Federal instal-
Tations which serve to demonstrate successful techniques

and activities as well as identify potential problem areas.

Through FEMP, FEA has published "Erergy Conservation Site
Visit Report: Toward More Effective Energy MManagerient™
and periodic reports on the progress and results of the
Federal energy management effort.
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I. Building Energy Standards Program

The building eneray standards preo

through a promotion of greater efficiency design in new resident
and commercial construction. The proaram relies on the adoption
by states and local political jurisdictions of modern building
standards and codes with which buildings, architects, engineers
and builders must comply.

These energy standards take into consideration variables which

make significant impact on the eneragy efficiency of new construction
such as climatic conditions, site orien ion insulation factors,
heating, ventilation and air conditioning systems, electric power
distribution and use, and habitability patterns.

As an example of an energy building standard, FEA is recommending
the use of guidelines equal to, or better tham, ASHPAE 90-75,
specifically chapters & irrough 9 as they relate to a component
performance of the standard

The viability of the ASHRAE "type" component performance standard
is indicated by projected energy savings over 1973 construction
practices. These include 10 percent reduction in single family
residences, 42.7 percent reduction in low rise apartment buildings,
59.7 percent reduction in office buildings, 40.1 percent reduction
in retail establishments and 48.1 percent reduction in school
buildings.




Program Description:

In pursuit of these energy savings, the Office of Buildings
Programs has :initiated a series of technical assistance
activities which may be used by states in their own efforts
toward the adoption and implementation of energy building
standards.

FEA's program takes advantaoe of the technical development capability
of organizations such as the American Society of Heating, Refrigerating
and Air Conditioning Engineers (ASHRAE), research organizations

such as Arthur D. Little and Booze Allen, engineering analysis

from the National Bureau of Standards, and the structure of field
programs through organizations such as the Council of American

Building Officials, National Pssociation of Counties, and League

of Cities Conferences of Mayors.

Technical support contracts are also under consideration with

selected states now directly involved in energy standards implementation.
Results of these contracts would provide specific information as to

how critical problems relating to implementation were overcome

at the local level. This information will be shared with stztes

and local code jurisdictions similarly concerned with standards
implementation.

The standards program described above is seen as a forerunner to

activities which may be funded under the state conservation program.

The Office of Buildings Programs will be responsible for the

development of major technical assistance elements as well as

resource materials in the area of energy standards. The combination

of experience indicated above should lend itself directly to an

expeditious and effective standards proaram on the part of participating states.

Financial Institutions Program

In developing and field testing a number of energy conservation
programs for buildings, it was observed that the real estate

market mechanisms apparently give no value té a dwelling's energy
efficiency. If the housing market is tc operate efficiently,
buyers and sellers must be capable of judging the price and quality




18

of particular housing units. It is possible for a » thermally
efficient hore to have a higher initial cost than identical
home (sane seture cation, 5 SN Fhad i W e
relatively 2 1) ation v " St b e
efficient . g T
cost

private r

is not rakinc adjustments ‘or

Jue te such finding I atior is

that certain basic procedur jranting mortgage 5 bty fina
institutions (which incluc 's,. Fe encing institutions,
insurance companies, and mortgage bankers) must be altered to include
thermal efficiency considerations. In particular, the procedures

for appraisal of an irpro property and debt service analysis are
being rigorously investigated and a survey of current practices is
about to get underway. The basic mission of this program is to
investigate and offer alternatives to overcome barriers to energy
efficient investment in the real estate sector.

Program Description:

The Financial Institutions Program has a two-fold objective. First,
it will attempt to incorporate energy efficiency criteria and
analysis procedures into private sector appraisal and mortgage
service activities. Secondly, where Federal activities directly
affect real estate financing, incorporation of eneroy efficiency
criteria into the activities shall be attempted.

As envisioned, the program objectives will be realized through
the “ollowing actions:

demonstrate that building eneroy efficiency is in the
cust interests of the real estate financial community;

delineate cost to the Government for insuring or purchasing
energy in efficient mortgages;

develop criteria and analysis procedures for voluntary
inclusion into appraisal and loan application forms;

assist the building industry by means of educational program
development and implementation.

10
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Architectural Energy Conscious Design Program

Since all buildings require some architectural expertise and design,
it is foreseen that incorporation of energy conscious design at

the birth of the building on the architect's table would greatly
enhance and expedite energy conserving techniques at the operational
and maintenance levels. Therefore, it is necessary to develop

a program that is geared to the involvement of architects in energy
conscious design and practice.

Program Description:

The AIA Research Corporation has been retained to develop material

and a program to bring energy conscious design into the mainstream

of architectural practice and education. The work is divided into
four programs directed toward the professional practice and university
sectors of the architectural community.

The Professional Program is focusing on the determination of
professional needs, development of materials and resources, testing
workshop delivery mechanisms, and obtaining commitments to incorporate
energy conscious design into the participants's professional practice.

The University Program is designed te initiate and encourage energy
conscious design in architectural education, working with university
faculities and administrators to identify incentives and constraints
to energy conscious design to define information and program needs.

The Design Competition Program is focused on faculty and student
awareness and participation in energy conscious design as well as
encouraging dialogue between student and professor.

The AIA Convention Program for the Annual Convention held in
Philadelphia in May 1976 incorporated materials from both the early
competition and professional practice programs. These programs and
materials were utilized in a series of displays and activities that
encouraged convention attendees to contribute and react to ideas
surrounding this important project.

1n




POLICY AND LEGISLATION OFFICE

The Policy and Leoislation Office assists in the preparation of requested
Congressional testimony by FEA officials; engages in pregram evaluation

and economic analysis within the 0ffice of Buildings Programs; and provides
staff support for the Thermal Standards Task Force of the Enerqgy Pesources
Council.

Data collection and modeling efforts by the Policy and Legislation Office
include energy savings estimates in several buildings programs, and
residential and commercial modeling efforts being performed under contract
to FEA at Oak Ridge Laboratories.

The Policy and Legislation Office maintains contract files for the Office

of Buildings Programs; undertakes special projects such as the preparation
of speech material for FEA officials on an intermittent basis, and maintains
a library of energy material specifically related to the building industry.

The Policy and Legislation Office also performs staff work in support of
the State Energy Conservation Program mandated by Congress in the Energy
Policy Conservation Act of 1975.
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INTRODUCTION

This is the first of a series of quarterly reports to the House and
Senate Committees on Appropriations describing the progress of the
Federal Energy Administration's (FEA) energy conservation programs
and short- and long-term accomplishments in terms of the dollar and
energy savings that result from the programs. This report has been
prepared in response to the directions of the Committees published in
the House Committee Report (Report No. 94-374) and the Conference
Report (Report No. 94-701) on "Making Appropriations for the Depart-
ment of Interior and Related Agencies, Piscal Year 1976." Part A,
Overview, of this report discusses the rationale underlying the
selection and design of the programs, briefly describes the major
programs, and summarizes the estimated short- and long-term dollar
and energy savings (pages 10-13) and costs (page 14) associated with
the major programs. Part B, Highlights, reports the current status
of the programs, including indicators of energy conservation achieved
to date (pages 15-17), and major activities conducted during the
quarter (pages 17-22). Part C lists major publications (pages 23-33).

Part A of the report is intended to serve as a background
description of FEA's energy conservation programs. It will be
modified whenever new programs are established by either legislative
or administrative action, when new directions are established for
existing programs, or when the energy savings and costs associated
with the programs change significantly. Part B is intended to high-
light the achievements and activities of the major programs during
the gquarter.

This report is for the quarterly period October through
December 1975; and highlights major program activities that occurred
between October 1975 and February 1976. Future quarterly reports
will focus on the energy savings and costs associated with FEA's
energy conservation program and the achievements and activities of
major programs during the quarter.
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A. OVERVIEW

FEA's energy conservation programs are conducted by the Office of
Energy Conservation and Environment (EC&E). ECSE's overall energy
conservation goals are to improve efficiency in the use of energy
resources and thereby reduce the energy demand growth rate in the
United States. In this context, EC&E develops and oversees the
implementation of energy conservation programs that promote the
efficient use of energy and ensure that environmental concerns are
balanced with national energy goals.

EC&E's energy conservation programs are directed towards five
major targets: the three major end-use consuming sectors (residen-
tial/commercial, industrial, and transportation), utilities, and the
Federal Government. As Exhibit 1 indicates, of the total gross
primary energy used in the United States in 1974, 20 percent was
consumed directly in the residential/commercial sector, 28 percent in
the industrial sector, 25 percent in the transportation sector, and
27 percent by utilities. If the electricity generated by utilities
is allocated to the three end-use consuming sectors, also displayed
in Exhibit 1, the residential/commercial sector consumes 36 percent
of the total gross energy used in the United States, the industrial
sector, 39 percent, and the transportation sector, 25 percent.
Exhibit 1 also indicates that more than 14 quadrillion (10!%) Btu's
are lost in the generation of electricity. Of special interest is

Exhibit 1

United States 1974 Total Gross Consumption
of Primary Energy “Resources by Major Consuming Sectors

Total Gross Electricity Electrical Loss Total
Energy Inputs Distribution Distribution Energy Usage

Residential/Commerciai 14,434 (16.8%) 3420 B.277 26,133 (35.9%)
Industrial 20,455 (28.1%) 2.348 5.679 28.484 (39.1%)
Transportatian 18,029 (24.7%) 60 145 18,234 (25.0%)
Eiectrical Generation 19,929 (27.4%) — — —_

Total 72,847 (100%) 5,828 o 14,10 72,851 (100%)

SOURCE Federal Energy Administration, Monthly Energy Review, Febeuary 1976

* Primary energy is energy measured before conversion to another form:
.g.. when coal is converted to electricity, the coal is the primary energy
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the fact that the Federal Government consumes more than 2 percent of
the total energy used and has already manifested a significant poten-
tial for energy savings. :

The nature of the policy analysis that EC&E conducts in support
of its programs is outlined briefly below, followed by a description
of EC&E's environmental programs. The report then focuses on
specific EC&E energy conservation programs.

POLICY ANALYSIS*

EC&E conducts policy analysis to identify opportunities for energy
conservation, to analyze specific policy options for achieving those
opportunities, and to develop new energy conservation programs. ECSE
will also conduct evaluations of all major program activities. (The
results of the evaluations will not be available for several months.)
In performing these functions, EC&E has helped to support various
data collection efforts and has analyzed available data on energy
demand and consumption as well as the economic aspects of energy use
and conservation. Policy analysis is generally conducted in support
of the five major energy conservation program areas previously
defined as residential/commercial, industrial, and transportation
sectors, utilities, and the Federal Government. In addition, ECE&E
sponsors or conducts a number of special cross-sector studies, such
as capital requirements for energy conservation.investment over the
next decade, detailed comparison of United States and Western
European energy use, energy consumption measurements (a study being
conducted by the National Academy of Sciences), economic and energy
impacts of mandatory deposit beverage container legislation, land use
and energy conservation, and the energy conservation potential in
existing metropolitan communities.

ENVIRONMENT

EC&E conducts three broad environmental programs. One program
assesses the energy impact of environmental laws and regulations and
recommends appropriate changes which balance energy goals with

* Policy analysis, as used in this report, refers solely to policy
analysis conducted by EC&E in support of its program.
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environmental concerns. For example, ECSE has assessed the technical
and policy implications of proposed Clean Air Act amendments under
consideration by the Congress as they would affect the electric
utility industry.

A second environmental program evaluates alternative energy
resource development policies and legislative proposals, such as
surface mining legislation, proposed domestic energy development, the
Federal coal leasing program, coastal zone management programs, outer
continental shelf petroleum development plans, synthetic fuel devel-
opment activities, and geothermal and nuclear development activities.

Through the third program, FEA fulfills its responsibilities
under the National Environmental Protection Act (NEPA) by
reviewing and commenting on environmental impact statements (EI1S)
prepared both by FEA for in-house programs and by other Pederal
agencies for their proposed energy-related actions. EIS's on other
FEA programs are prepared under this program in those instances where
the proposed Federal action does not fall within any specific program
area.

ENERGY CONSERVATION

EC&E conducts a number of conservation programs designed to achieve
specific energy objectives in each of the five targets identified:
the residential/commercial, industrial, and transportation sectors,
utilities, and the Federal Government. ECSE conducts several cross-
sector programs to assist State and local efforts. In addition, EC&E
provides marketing and educational support to all sector-specific
energy conservation programs and develops educational programs for
citizens and schools. Activities associated with these energy con-
servation programs constitute most of ECSE's efforts. Exhibit 2
summarizes the major programs.

—Residential /Cammercial Sector
ECGE's efforts in the residential/commercial sector focus on
buildings and consumer products. Under one buildings program,
Project Conserve, EC&E is helping homeowners, on a pilot basis, to
determine which conservation measures (e.g., installation of insula-
tion, storm windows, and storm doors) are cost-effective investments
for their homes. The Lighting and Thermal Operations program pro-
vides guidelines for lighting, heating and cooling commercial,
public, and industrial buildings through publications and seminars
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Exhibit 2

Summary of Conservation Programs
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for building owners and managers. Other programs directed at the
residential/commercial sector seek to (1) bring energy-consciocus
design into the mainstream of architectural practice and education,
(2) improve the energy efficiency of school buildings, and (3)
encourage State and local governments to include energy-efficiency
standards in local building codes and provide training workshops for
building inspectors and building code officials. In addition to its
building programs, EC&E is implementing an appliance energy-
efficiency program, as mandated by the Energy Policy Conservation Act
(EPCA) .

Planning is under way for several conservation programs in the
residential/commercial sector, in anticipation of the enactment of
legislation. These include programs to purchase weatherproofing
materials for the homes of low-income persons, fund demonstration
projects and State and local efforts to incorporate energy conserva-
tion standards into building codes, and provide tax credits to home-
owners who install insulation and make other energy-conserving
modifications.

Industrial Sector—

EC&E's major industrial program has been the Voluntary Indus-
trial Energy Conservation Program. It has resulted in the establish-
ment of voluntary conservation programs in the following industries:
aluminum, baking, cement, chemicals, copper, glass, meat packing,
paper, petroleum refining, and steel. These programs include energy-
efficiency goals and a method of reporting progress toward them,
generally via a trade association. A nationwide seminar/workshop
program in these and other industries will reach even greater numbers
of companies, cbtaining their commitment toward energy conservation
and providing them with assistance in implementing programs.

ECSE carries out an active program of analysis and evaluation of
operational and technical conservation options and opportunities; and
develops and disseminates this information to industry via publica-
tions, technical workshaps/seminars, and other means. Technology
transfer includes industry-specific efforts (e.g., food service
guidebook, cement study and seminars, guidebooks for different
sectors of agricultural production in cooperation with USDA, pilot
energy audits), equipment/process-specific efforts (e.g., case his-
tories, program guide for industry and commerce). In the area of
waste oil, EC&E has initiated efforts that are broader than the
provisions of EPCA relating to the treatment and use of re-refined
oil.

78-504 O~ 76 -3




30

Energy Conservation Programs: 15t Quarter 1976

ECSE also implements the sections of EPCA relating to the iden-
tification/ranking of major energy-consuming industries (according to
two-digit manufacturing SIC codes) and companies, setting energy
efficiency targets for at least the 10 most energy-consumptive indus-
tries, and establishing a reporting process—both from industry to
FEA and from FEA to the President and Congress.

———Transportation Sector

EC&E conducts four major transportation programs, as shown in
Exhibit 2. In the New Car Fuel Economy and Labeling Program, EC&E
publishes and distributes pamphlets containing data on the fuel
economy of each model year's automobiles, pursuant to provisions in
EPCA. Prior to the enactment of EPCA, ECE&E encouraged manufacturers
to improve fuel efficiency and label voluntarily.

EC&E is also providing truck and bus manufacturers and operators
with information on technical improvements and operating practices
that would increase fuel efficiency. Through vanpool demonstration
projects, EC&E encourages employers to sponsor vanpool and carpeool
arrangements for employees. In addition, EC&E is advising the Civil
Aeronautics Board (CAB) in analyzing and revising its policies on
rates, routes, scheduling, and inflight and ground procedures to
increase the energy efficiency of aircraft operations.

—{tilities

Four programs are aimed at utilities. Under the Utilities
Conservation Action Now (UCAN) program, EC&E assists gas and electric
utilities, State regulatory agencies, energy offices, and public
interest groups in developing and implementing action plans to con-
se.ve energy and improve end-use efficiency. Under a second program,
EC&E is funding projects to demonstrate the use of different types of
rate structures and load management practices in investor- and
publicly-owned electric utilities. 1In a third program, ECS&E is con-
ducting a series of demonstration projects to identify methods for
increasing the end-use efficiency of natural gas and to remove insti-
tutional and informational barriers to retail gas rate reform. The
fourth program involves ECEE's participation (upon invitation) in
State regulatory hearings to articulate national energy policy as it
relates to utilities. EC&E testimony advocates time-varying rates
based on marginal costs, promotes load management techniques consis-
tent with marginal cost pricing, and encourages increased conserva-
tion practices.
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———Federal Government:

Under the Federal Energy Management Program (FEMP), EC&E assists
Executive Branch agencies in improving energy efficiency in their
facilities and operations. EC&E's actions include assistance in
implementing design standards for new Federal buildings; retrofitting
existing Federal buildings with insulation, systems controls, storm
windows, solar water heating, and other energy-saving equipment or
techniques; procuring fuel-efficient cars and trucks for Federal
fleets; implementing life-cycle costing techniques in procurement of
energy-intensive products by Federal agencies; and educating Federal
employees.

—Cross~Sector Programs

Several of EC&E's programs promote energy conservation in more
than one sector. The State Energy Conservation Program mandated by
EPCA authorizes ECSE to provide technical and financial assistance to
States to assess the feasibility of establishing a State energy
conservation goal and to develop, implement, and modify a plan to
achieve it. To be eligible for EPCA funds, this plan must include
mandatory lighting efficiency standards for public buildings; pro-
grams to promote carpools, vanpools, and public transportation;
mandatory energy efficiency standards to govern procurement prac-
tices; mandatory thermal efficiency standards and insulation require-
ments for new and renovated buildings; and a law permitting right
turns at red lights after stopping. ECSE will also continue its
State/Federal Energy Conservation Program to provide technical
assistance to States that do not wish to participate in the State
energy conservation program but do conduct programs to improve energy
efficiency.

Asg part of its marketing and education programs, EC&E conducts
monthly marketing -and opinion surveys on consumer attitudes about
energy use, conservation, and trends in energy consumption patterns.
EC&E also develops appropriate promotional and educational materials
for use in television and radio public service advertising, poster
campaigns, and citizen and in-school education.
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PROGRAM JUSTIFICATION

The major thrust of ECAE's energy conservation programs is to promote
and accelerate private and public investment in sound energy conser-
vation measures. The high and still rising prices of new energy
supplies in the United States have made increased energy efficiency a
sound investment for virtually every sector of our economy. Yet, for
a number of reasons, energy consumers of all types have been slow to
adopt more efficient materials and practices. By causing the adop-
tion of energy conservation measures or by speeding the rate by which
practices that might occur gradually as a result of market forces are
implemented, EC&E is effectively increasing the total amount and
value of resulting benefits. For, if Government action induces or
accelerates the adoption of certain energy conservation measures,
thereby obtaining benefits sooner, the result is a net increase in
benefits.

Exhibit 3 presents the projected primary energy savings associ-
ated with EC&E's existing and proposed major programs from 1974, the
year of EC&E's establishment, through 1985. The equivalent of more
than 9 billion barrels of oil will be saved during this period. As
indicated in Exhibit 4, approximately B0 percent, or 7 billion
barrels, of this amount would have been imported. The passage of
EPCA substantially increased expected annual energy savings in 1977
to a total of more than one million barrels per day (assuming ade-
quate funding and program support). To date, appruximately 200
million barrels of oil have been saved as a direct result of EC&E's
activities.




Exhibit 3

Primary Energy Savings by Major Existing
and Proposed Energy Conservation Programs?®
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Exhibit 4
Annual Primary Energy Savings and Import Reductions
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Energy savings mean dollar savings. Exhibit 5 delineates the
dollar savings associated with ECEE conservation programs—a value in
1975 dollars of nearly $66 billion for the period of 1974 through 1985
A $13 per barrel world petroleum price and a 10 percent discount rate,
to account for the time value of money, have been used. Since the
figures in the exhibit represent only the dollar value of enerqgy
saved, they underestimate total dollar savings. For example, ECEE's
energy conservation programs directed toward utilities alone are
expected to reduce utilities' required capital outlays by $48 billion
by 1985.

Exhibit 5

Discounted Dollar Savings by Sector
Associated with Existing and Proposed Federal Programs?
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The cost to the Government of initiating these energy and dollar
savings is composed of two elements. First, the funds directly
required by ECSE to carry out its mission, including any grants made
to the States. Second, the loss of Government revenues associated
with certain proposed programs (e.g., the investment tax credit for
residential retrofit). FPederal funds actually appropriated to EC&E
have been: §1,963,000 in FY 1974, $17,906,000 in FY 1975, and
$46,761,000 to date in FY 1976. The energy savings shown in Exhibit 3
are based on future funding levels assumed adequate to carry out
ongoing and -legislated programs effectively. The weatherization and
residential retrofit programs pending legislation are not included in
the calculation; however, energy savings have been estimated. A
simple comparison of actual 1974 and 1975 energy savings (200 million
barrels of oil valued at $2.6 billion for the two-year period) with
Government expenditures (approximately $20 million) indicates the
cost-effectiveness of ECAE programs.




A measure of the maximum cost that is economically justifiable to
the private sector is the net present value of the 1974 to 1985
savings stream, i.e., $66 billion using a $13 per barrel and 10 per-
cent discount rate. This figqure of $66 billion corresponds to the
net private benefits. If all the external costs associated with the
production, transportation (transmission), delivery, and use of
various forms of energy were included in the energy prices, the
socially optimal rate of investment in energy conservation would be
significantly higher.




B. HIGHLIGHTS

This section describes the current status of energy conservation and
environmental programs, including the most recent indicators of
energy conservation and consumption, highlights of major program
activities which occurred between October 1975 and February 1976, and
a list of EC&E publications.

ENERGY SAVINGS INDICATORS

ECEE will present three types of energy savings indicators and data
quarterly. First, year-to-date energy consumption will be compared
with the corresponding period for the previous two years and with
projected energy consumption based on the 1964 to 1973 trend.
Second, a set of energy conservation and consumption indicators will
be presented and updated quarterly. Over time, these two types of
data will provide a profile of the impact of conservation efforts in
the United States. Third, specific energy savings data based on
measured tests and surveys associated with specific programs will be
presented wherever possible. Because of the time factor associated
with collecting, reporting, and interpreting data, the energy savings
figures provided in this section may lag behind the current report
quarter. However, EC&E is continuously improving its energy savings
data base.

Exhibit & compares year-to-date consumption with past and pro-
jected consumption for the major end-use consuming sectors and

Exhibit 6
Energy Consumption

January through November for each year

% change -
vi. Projected
vi. 1974 vi. 1973  Trond®

28 5.2 -12.4

+2.2
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gasoline, oil and electrical use. For example, for the January
through November period, total energy consumption in 1975 was 2.8
percent and 5.2 percent below that for the same period in 1974 and
1973, respectively.

Exhibit 7 presents 14 energy conservation/consumption indica-
tors. (The actual dates used for comparison vary somewhat among

Exhibit 7

Energy Conservation/Consumption Indicators

% change

1976/ vs. Trend
Indicators year to date vi. 1974 % Growth!

Residential/Commercial Sector

Jbee +5.6
usage per household October 4.1

sage Dy commercial sector

Heating degree-days? Novermber 27
. Housshold energy pri Decamtss o5 6

aral gas usage per household Saprembar 51

3. Per capita Bru usage 36

Industrial Sector

puts per unit of industrial output®
production 3 v 101
Transportation Sector
9. Airline load !:winr- Cracernber g = r ;’E

Actual writage 537 54.9
Gasoline ASUMPHION per capita Decamber +1.0
New car sales [average weight) 1976 models +1.7 +3.0
Actual weight 4,088 Ibs 4,018 Ibs. 3.568 Ibs
New car sales imiles per gallon) 1975 Sals 122
Actual miles per gallon 15.6 mpg 139 mpy NA
Aegular gasoline prices (ir stant § per gallon)  December 28 227
Actual price (in current $) 56.1¢ 52 8¢

Unilities

14, Utilities peak demand growth rate Detober

! Based on the trends for 1964-1873
“ Weighted according 1o annual con

excluding gasoline, in const,
4 Calculated as total energy Biu's
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indicators because the data available did not permit use of the same
time periods for all indicators.) The table shows, for example, that
for January through November 1975, per capita Btu consumption was 3.6
percent and 6.6 percent below that in the same period of 1974 and
1973, respectively, and 12.4 percent below that projected for 1975
based on trends from 1964 to 1973. Although some measures indicate
increased consumption in 1975 compared to 1974 (e.g., natural gas
usage per household, electricity usage per household) , most indicate
decreased consumption in 1975 compared to the projected consumption
for the same period (e.g., per capita Btu usage, electricity usage
per household, gasoline consumption per capita). While energy con-
servation is, in part, the result of more efficient energy use,

other factors also affect the level of consumption. For example,
warmer weather, less economic activity and higher prices decrease
energy use. Data pertaining to some of these factors (e.g., gasoline
prices, heating degree-days, and industrial production) are also
provided in Exhibit 7.

HIGHLIGHTS OF CURRENT PROGRAM ACTIVITIES

Highlights of the major energy conservation and environmental program
activities conducted by EC&E from October 1975 through February 1976
are presented in this section. Many of the activities are ongoing
and involve planning and preparation for program actions. During
this report period, much of EC&E's effort has heen directed at
planning and preparing for the implementation of EPCA, especially for
the consumer product, industrial, Federal energy management, and
State programs. The descriptions that follow highlight the signifi-
cant and major activities of these programs.

——FResidential/Commercial Sector
ECSE tested the administrative aspects of Project Conserve, in
Minneapolis-St. Paul, Indianapolis, and Louisville. EC&E distributed
packages to Governors encouraging them to incorporate Project
Conserve into State conservation programs; in response, 24 States
submitted proposals. EC&KE selected New Mexico and Massachusetts for
the distribution of questionnaires (see Attachment 1)* to approxi-

* Limited numbers of this report will include this questionnaire as
an attachment.
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mately one million homeowners. The following States were selected
for distribution of a self-help manual to be used by homeowners for
identifying economical energy conservation actions: Connecticut,
Illinois, Maryland, Nebraska, New York, Ohio, Oregon, Pennsylvania,
Rhode Island, South Carolina, Tennessee, and Utah.

EC&E continued nation-wide visits and seminars for building
owners and managers as part of the Lighting and Thermal Operations
Program. ECSE also began training teachers to lead seminars on
energy considerations in building designs for practicing architects
and students at architectural scheols. A design competition was
opened as well for students in 89 professional schools of architec-
ture. In the Public Schools Energy Conservation Service Program,
engineering studies of Minnesota schools and a demonstration project
in that state were completed, and a two-volume Energy Conservation
Handbook for Colleges and Universities was prepared.

Industrial Sector

EC&E published the second progress report of the gains made by
the 10 industries having industry-wide voluntary energy conservation
programs. Exhibit 8 summarizes the progress the 10 industries have
made in improving energy efficiency and lists the industry-wide con-
servation goal for 1980. While the table indicates general progress
toward the energy efficiency goals, it also shows the adverse impact
of economic downturns and low production levels on energy efficiency
measured in terms of energy (Btu) per unit of production. ECSE staff
visited selected companies to implement parts of the company-specific
phase of the voluntary program. EC&E's major technology transfer
efforts included seminars for the cement industry, pilot energy
audits, and the publication and distribution of the Guide to Energy
Conservation for Food Service and the Energy Conservation Program
Guide for Industry and Commerce Supplement. Staff efforts continued
on activities in such areas as: boiler efficiency, industrial
insulation, waste heat, waste oil, case histories, energy in agricul-
tural production, the energy conservation seminar/workshop program,
policy analysis and input to PIES, and—as indicated previously—
implementation of specific EPCA industrial-related provisions.
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Exhibit 8

Improvements in Energy Efficiency
for the Ten Most Energy-Intensive Industries

% improvemnent from 1974 program inception
through through
Industry Association® Dec. 1974 June 1975 1980 Goal
Aduminum Adumi A siation 5.8 A5 10
Baking

15
10
Comant 10
Chemicals

Copper

Glass

Pressed and Blown Glas

Meat packing American Meat |nstitu o
ependant Meat Packers Association

Paper American Paper Institute
Petroleumn refining American Petroleum Institute

Steel American lron and Steel

e trade
ncy used by increass in energy usage per unit production as a result of
ut conservation efforts, a greater decrease in efficiency could be expected.
2y per unit of output by 2.1 percent

——Transportation Sector

Major events included the distribution of the 1976 Gas Mileage
Guide for New Car Buyers, the revision of the guide to update and
broaden the information to include more models (see Attachment 2),*
the start of a study to develop and test employer-targeted marketing
strategies for fostering employer-sponsored vanpool programs, and
intervention in Ciwvil Aeronautics Board hearings on rate policy and
fare determinations. Hearings were also held on the Voluntary Fuel
Economy for Trucks and Buses Program.

——Utilities
Ten utilities Conservation Action Now (UCAN) regional workshops
were held at which participants exchanged information and were

* Limited numbers of this report will include this guide as an
attachment.
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Exhibit 9
Number of UCAN Participants®

Regulatory
State Utilities Commissions Otherb

Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Idaho

hinois
Indiana

lowa

Kansas
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Missouri
Nebraska
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhaode Island
South Dakota
Texas
Vermont

- nd BT Ea) ) = s 0D = L) = AR = O nd o o BRI R WA e e s e

Virginia

Washington 2

West Virginia 1

Total a7 12 2

ns that have indicated their desire 1o participate by submitting a draft action plan
March 1976

other offices, development commissions, and public intarest groups
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instructed on how to develop action plans. Approximately 100 draft
plans have been received. Exhibit 9 summarizes the participation in
UCAN. Electric utility demonstration projects continued in Arizona,
Arkansas, Connecticut, Michigan, New Jersey, Ohio, Vermont,
Wisconsin, New York, and California. ECEE participated in State
regqulatory hearings in New York, Colorado, Minnesota, Virginia,
Wisconsin, Nerth Carclina, New Hampshire, and Texas. Partially as a
result of EC&E testimony and consistent with ECEE recommendations,
regulatory commissions in New York and North Carolina have recently
ordered their utilities to begin implementing time-varying pricing.

——TFederal Government
Events focused on continuing FEA involvement with FEMP and on
some planning for new FEMP authorities in EPCA. Planning included
the preparation of a draft Executive Order delegating responsibility
to FEA for incorporating EPCA requirements into FEMP, and drafting a
multi-year action plan. FEMP accounts for approximately 86 percent
of the energy savings (see Exhibit 3) and 94 percent of the dollar
savings (see Exhibit 5) associated with ECSE programs through 1975.

——Cross-Sector Programs

As part of the State programs, ECSE held four workshops with 47
State Energy Office representatives to explain the use of data
reporting forms and to obtain feedback on any problems. Copies of a
two-volume draft source book were distributed to States. Under
EPCA's requirements, EC&E also published guidelines for State energy
conservation feasibility reports and determined a formula for funding
State planning efforts.

As part of marketing and education Programs, EC&E conducted
monthly marketing and opinion surveys and developed the Energy
Activity Guide (see Attachment 3)* for demonstration education proj-
ects in six park systems. Technical papers for a manual for a
citizen training program on energy conservation were developed and
the first of 10 regional citizen conservation workshops was held.

* Limited numbers of this report will include this guide as an
attachment.
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——Environmental Programs

EC&E, as part of its environmental laws and regulations program,
completed and distributed to Congress two major studies on the signifi-
cant deterioration of air quality in order to apprise Congress of
the impact of this proposed Clean Air Act requirement on the electric
utility industry. Comments were also provided on the draft National
Commission Water Quality Report and on EPA's water quality criteria,
and a detailed technical evaluation of the energy impacts of the pro-
posed EPA State Implementation Plan for Ohio was initiated.

In the energy resource development program, EC&E continued to
assess important environmental/energy resource issues. Comments were
prepared on the Department of the Interior's (DOI) coal mining
operating regulations and on their "diligence requirements” for coal
leasing. Several tasks related to major OCS and Alaskan natural gas
issues were completed, and an environmental assessment of the Blue
Ridge project prepared. In addition, several letters of comment were
prepared on other agencies' EISs relating to major energy programs
for Arctic natural gas, Kapairowits, and wild and scenic rivers.




C. PUBLICATIONS
As part of its effort, EC&E publishes manuals, handbooks, reports,
fact sheets, and other materials of interest to business, industry,
Government personnel, and the general public. Some of these docu-
ments have been published as part of ECEE's Conservation Paper
Series. These publications as well as other materials are listed
below, along with a brief description of the contents, length, number
printed, and availability. Publications with GPO numbers are avail-
able from the Government Printing Office; those with NTIS numbers are
available from the National Technical Information Service of the
United States Department of Commerce. Some materials (e.g,, fact
sheets) are available directly from EC&E program offices. For these
publications, the EC&E program office is listed.

Several EC&E documents are currently in the process of being
printed. As these materials become available for distribution, they
will be added to the list of publications in future quarterly
reports.,

CONSERVATION

la* Energy Management Case Histories (15 pages)
- GPO 041-018-00062-3
= NTIS PB-244 90B/AS
Discusses how four companies organized to achieve energy conser-
vation, how they implemented their energy savings projects, and
what the results were. 2,000 copies printed.

Energy Management Case Histories. November 1975. (24 pages)

= NTIS PB-246 763/AS

Presents case histories of four additional companies (see Conser-
vation Paper la). 20,000 copies printed.

Federal Energy Management Program (FEMP)
1st Quarter Report 1975 (B pages)
- NTIS PB-241 B56/AS
Summarizes the program's progress. 6,000 copies printed.

* Conservation Paper No.
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Lighting and Thermal Operations Guidelines (10 pages)

- Available from the Office of Buildings Programs

Contains gquidelines which represent desirable targets for illumi-
nation levels, lighting efficiency, and operation of heating and
cooling systems. 101,500 copies printed.

Lighting and Thermal Operations: Building Energy Reports Case
Studies (20 pages)

= Available from the Office of Buildings Programs

For 19 Federal office buildings presents energy consumption

before and after implementation of energy conservation programs

that included recommendations for illumination, thermostat

settings, building occupancy, and fan operation. 168,200 copies

printed.

Project Conserve Final Report: A Pilot Project in Homeowner
Energy Conservation (84 pages)

- Available from the Office of Buildings Programs

Presents results of testing utilization, reliability, effective-

ness, and cost of the project. 2,000 copies printed.

Training Manual for Youth Programs
= not yet in print

Study of the Impact of Reduced Store Operating Hours on Sales,
Employment, Economic Concentration, and Energy Consumption
(238 pages)

= NTIS PB-243 579/AS

Estimates energy savings resulting from regulating store hours,

provides scenarios of regulatory schemes, analysis of likely

economic changes, and statements of least disruptive hours of
closing. 100 copies printed.

The Potential for Energy Conservation in Nine Selected Indus-
tries: The Data Base (Summary Volume) (505 pages)

- NTIS PB-243 6l1/AS

Presents basic data on energy consumption in all nine industries,

including descriptions of the processing sequences for each, data

sources, materials consumed, and the energy required. Each of

nine volumes discusses one industry in depth. 500 copies

printed.




Publications

10

11

14

15

17

Vol. 1l: Selected Plastics (144 pages)
- GPO 041-018-00064-0

- NTIS PB-243 612/AS

600 copies printed.

Vol. 2: Petroleum Refining (382 pages)
- GPO 041-018-00065-8

- NTIS PB-243 6])3/AsS

1,100 copies printed.

Vol. 3: Cement (122 pages)
= GPO 041-018-00068-1

= NTIS PB-243 614/AS

600 copies printed.

Vol. 4: Copper (118 pages)
- GPO 041-018-00061-5

= NTIS PB-243 615/As

600 copies printed.

Vol. 5: Aluminum (122 pages)
= GPO 041-018-00067-4

= NTIS PB-243-616/AS

600 copies printed.

Vol. 6: Steel (139 pages)
= GPO 041-018-00068-2

= NTIS PB-243 617/AS

600 copies printed.

Vol. 7: Glass (126 pages)
- GPO 041-018-00069~1

- NTIS PB-243-618/AS

600 copies printed.

Vol. 8: Selected Paper Products (155 pages)
- GPO 041-018-00070-4

- NTIS PB-243 619/AS

600 copies printed.

Vol. 9: Styrene Butadiene Rubber (133 pages)
= GPO 041-018-00071-2

- NTIS PB-243 620/As

600 copies printed.

Set of 10 Volumes
= NTIS PB-243-610

Page 25
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Lighting and Thermal Operations: Energy Conservation Principles
Applied to Office Lighting (288 pages)

- NTIS PB-244 154/AS

Reviews the literature and findings upon which past lighting

designs have been based, and recommends changes. 5,000 copies

printed.

Second Conference on Utility Load Management
- NTIS PB-244 2B5/AS
100 copies printed.

Guidelines for Saving Energy in Existing Buildings: Building
Owners and Operators Manual - ECM 1 (299 pages)

- GPO 041-018-000-79-8

Describes options and minor modifications to buildings, mechani-

cal and electrical systems that can be implemented immediately

with little if any investment cost. 250 copies printed.

Guidelines for Saving Energy in Existing Buildings: Engineers,
Architects, and Operators Manual - ECM 2 (448 pages)

= GPO 041-018-000-80-1

Presents additional and more complex ways to lower operating

costs than those in ECM 1, involving investment costs that can be

recovered within 10 years. 250 copies printed.

Federal Energy Management Program (FEMP)
2nd Quarter Report 1975 (8 pages)
- NTIS PB 245 1B3/AS
Reports on energy savings achieved in the Federal Government.
4,000 copies printed.

Retrofitting Homes for Energy Conservation, a Business Guide

(64 pages)
~ ODut of print; second printing in progress
Discusses the emerging demand, markets, unique aspects of the
retrofitting business, management of retrofitting work crews,
development of retrofitting packages, and methods of calculating
needs and savings. 6,600 copies printed (first printing).

Utility Load Management Conference Proceedings (113 pages)
- NTIS PB-244 576/AS

Seventeen papers present key issues in rate reform, enabling
technology, and load management. 500 copies printed.
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Federal Energy Conservation Briefs (24 pages)

- Available from FEMP Office

Folder containing 24 one-page briefs summarizing actions taken at
various Federal buildings, the situation before and after the
action, and the resulting energy savings. 1,350 copies printed.

Energy Conservation Potential in the Cement Industry (309 pages)
- NTIS PB-245 159/AS

Presents historic and projected energy requirements for U.S.
cement industry, discusses the processes and new energy saving
technology, and compares U.S5. energy efficiency with that of
Japan and Europe. 400 copies printed.

Potential for Energy Conservation in the Steel Industry

(351 pages)
= NTIS PB-244 097/As
Examines both existing and new technologies in steel manufacturing
that offer significant opportunities for energy conservation in
the next five years and notes problems which might limit energy
savings by 1980. 5,500 copies printed.

Project Retrotech: Teacher's Kit for Course of Home Weatheriza-
tion (148 pages)

= Available from the Office of Weatherization

Set of four booklets containing materials for an instructor of a

course in the basic techniques of retrofitting existing housing.

60,000 kits printed.

Teacher's Guide to Home Weatherization. 50,000 copies printed.

Home Weatherization Job Book. 270,000 copies printed.

Home Weatherization Manual. 165,000 copies printed.

Home Weatherization Charts. 58,000 copies printed.

Energy Conservation in the Cement Industry (Technology Transfer
Digest) (22 pages)
= GPO 041-018-00095-0

Summarizes a study of the cement industry, briefly discussing
energy use in the industry's processes, energy conservation tech-
nology, investment costs and savings, and prospects for applying
energy conservation technology. 5,000 copies printed.
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Federal Energy Management Program (FEMP): 3rd Quarter Report
FY 1975 (8 pages)

- NTIS PB-246 314/AS

Reports on energy savings achieved in the Federal Government.

4,000 copies printed.

Pricing Distortions of Petroleum Products (73 pages)

- NTIS PB-246 289/AS

Examines costs of petroleum products, predicted internal costs,
pollution abatement costs, and special treatment of the petroleum
industry (tax provisions, policies). 500 copies printed.

Opportunities and Incentives for Electric Load Management

(315 pages)
- Available from the Office of Utilities Programs
Examines causes and effects of poor system load factors, ration-
alization of rate structures, time-of-day metering and load
control, load leveling, and similar issues. 500 copies printed.

Comparison of Energy Consumption between West Germany and the
United States—A Summary (13 pages)

- NTIS PB-245 652/AS

Summarizes study which examines and explains the differences in

per capita energy consumption between the U.S5. and West Germany,

and attempts to gquantify the factors involved. 2,000 copies

printed.

Energy Conservation Potential of Urban Mass Transit (28 pages)

- Available from the Office of Transportation Programs

Discusses the future role of mass transit in the U.S., the energy
conservation potential of increased transit service, and long-
term advantages—such as inproved mobility, reduced urban conges-
tion and air pollution. 750 copies printed.

UCAN Manual of Conservation Measures (192 pages)

= Available from Office of Utilities Programs

Discusses the underlying principle, potential for energy conser-
vation, and specific implementation strategies for twelve
measures, which include rate reform, load management and control,
energy audit consultation, and recovery of energy from solid
waste. 1,700 copies printed.

FEMP Second Annual Report
= not yet in print
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Energy in U.S. Agriculture: Compendium of Energy-Related
Projects (176 pages)

- Available from Office of Communications and Public Affairs

Presents ongoing or recently completed research projects and

article abstracts related to full requirements and energy conser-

vation practices and technologies. 4,000 copies printed.

FACT SHEETS

Each of the following fact sheets (each about four pages) describes
one of the ECS&E programs.

' 15

Electric Rate Demonstration Program
Available from the Office of Utilities Programs
6,500 copies printed.

Enerqy Efficiency Report
Available from the Office of Industrial Programs
1,500 copies printed.

The FEA/EPA Fuel Economy Labeling Program
Available from the Office of Transportation Programs
12,000 copies printed.

Federal Intervention in State Regulatory Hearings
Available from the Office of Utilities Programs
6,500 copies printed.

Industrial Energy Conservation Report
GPO 898-293
3,000 copies printed.

Natural Gas Profile: The Baking Industry
Available from the Office of Industrial Programs
«,000 copies printed.

State/Federal Energy Conservation Program
Available from the Office of State Programs
5,500 copies printed.

Voluntary Fuel Economy Program for Trucks and Buses
Available from the Office of Transportation Programs
11,000 copies printed.




Voluntary Industrial Energy Conservation Program
Available from the Office of Industrial Programs
107,500 copies printed.

Waste 0Oil Fact Sheet
Available from the Office of Industrial Programs
2,375 copies printed.

OTHER MATERIALS

1. An Analysis of the Impact on the Electric Utility Industry of
Alternative Approaches to Significant Deterioration, (2 Volumes
plus Supplements) October 1975. (195 pages)

= Available from the Office of Environmental Programs
Evaluates the impacts on the electric utility industry of the
various approaches, proposed by the EPA, Senate, and House, to
preventing significant deterioration of air quality. 1,900
copies printed.

Assessment of the Impact of Proposed Thermal Effluent Guidelines
for the Steam Electric Power Industry. November 1975. {113
pages)

- Out of print

Studies the system aspects of utility operation in order to

assess the impact of controls imposed on a plant-by-plant basis

according to uniform national limitations and the schedule for
implementation. 25 copies printed.

Bituminous Emulsions for Highway Pavements. Prepared by the

Transportation Research Board, Washington, D.C. 1975. (80 pages)
- Available from the Transportation Research Board, Washington, D.C.
Describes current practices in the use of emulsified asphalts,
step-by-step procedures to achieve guality construction, and
identified research needs. 8,000 copies printed.

Bumper Stickers

- Available from the Office of Marketing and Education

Five Bumper Stickers which read: (1) I'm 55 Drive Me; (2) Fast
is Fuelish; (3) The Faster You Drive The Richer They Get; (4)
Drive 55 Today or Tomorrow You Won't; and (5) Pass Me Now You'll
Be Walking Later. 1,200,000 copies printed.
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10.

Description of Major Programs

- GPO B98-483

Describes 29 major EC&E programs now underway and planned.
16,250 copies printed.

Electric Utilities, Clean Air Act Amendments and Sulfates

July, 1975 (54 pages)
- Available from the Office of Environmental Programs
Provides the basis for FEA's proposed Clean Air Act amendments
that apply to stationary sources and the use of coal; provides
background material on the energy problem, the President's pro-
posed energy program, and FEA's coal conversion and loan manage-
ment programs. 1,100 copies printed.

Energy Conservation Program Guide for Industry and Commerce
(EPIC) (212 pages)

- GPO C13.11:115

A handbook for those persons responsible for the use of energy in

intermediate and small-sized firms; provides engineering data,

procedures for financial analysis, sources of assistance, and

other information. 103,200 copies printed.

Energy Conservation Program Guide for Industry and Commerce—
Supplement 1. Dec., 1975. (9 pages)

- GPO C13.11:115/1

Includes revised explanation of how to implement an energy con-

servation program, an expanded checklist of energy conservation

opportunities, more case histories, and additions and revisions

to other sections of the handbook. 30,000 copies printed.

Energy Conservation—Understanding and Activities for Young
People (20 pages)

= Available from Office of Communications and Public Affairs

Provides curriculum material on energy sources, conservation and

use. 250,000 copies printed.

Energy Savings Calculator

- GPO 75-0-652-897

Shows homeowners the initial costs of six energy conservation
measures (storm windows, heat pumps, etc.) and how long it will
take to pay back initial investment, with savings in dollars,
kilowatt hours, etc. 25,000 copies printed.
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Environmental Impact Statement on Electric Facilities Construc-
tion Incentives Act. (Draft) July, 1975. (22 pages)

- Available from the Office of Environmental Impacts

Analyzes energy and environmental impacts of proposed legislation

providing for the expansion of electric power facilities other

than petroleum and natural gas-fueled facilities. 100 copies

printed.

Environmental Impact Statement on the Mandatory 0il Import Fee
Program. (October, 1975.

- Available from the Office of Communications and Public Affairs

Describes environmental, social and economic impacts that could

be expected to result from the oil import fee schedule estab-

lished in Presidential Proclamation Nos. 3279, 4210, 4341, and

4355. 2,000 copies printed.

Environmental Impact Statement on the Natural Gas Emergency
Standby Act of 1975. November, 1975. (297 pages)

~ Available from the Office of Environmental Impacts

Treats environmental and energy impacts of the proposed Act

intended to prevent or ameliorate the social and economic impacts

of impending natural gas curtailments. 2,000 copies printed.

Feasibility of a Single Tall Stack in Power Plant Construction
June, 1975 (75 pages)

= Out of print

Analyzes the use of a simple stack to serve a power plant with

multiple boilers as an alternative to multiple tall stacks pollu-

tion abatement. 25 copies printed.

1976 Gas Mileage Guide for New Car Buyers (lst Ed.). September
1975 (18 pages)

- Available from Office of Communications and Public Affairs

Pamphlet on U.S. cars and imports provides city, highway, and

average fuel economy (mpg) for each car line, engine size, number

of cylinders and type of transmission. 2,000,000 copies printed.

Guide to Energy Conservation for Food Service. October, 1975.
(74 pages)

- GPO 041-018-00085-2

Discusses how to conserve energy in a food service establishment:

how energy losses can occur and the potential for savings, how

to increase energy efficiency of presently-owned equipment, and

how to chart energy consumption. 28,100 copies printed.




Publications

How to Save Money by Insulating Your Home

- GPO 75-0-579-320

An easy how-to instruction pamphlet for insulating a home.
400,000 copies printed.

Light Switch Decals

- Available from the Office of Marketing and Education

Three decals which read: (1) Hit Me; (2) Hit Switch; and (3)
Empty Rooms Love Darkness. 1,000,000 copies printed.

Low-Income Demographic Data. WNov., 1975. (9 pages)

- Available from Office of Low-Income Weatherization

Presents demographic data pertinent to the Weatherization Assist-
ance Act of 1975 (H.R. B650). 1,250 copies printed.

Tips for Energy Savers

- Available from the Office of Marketing and Education
Presents some simple and practical advice for saving energy.
5,600,000 copies printed.

Tips for the Motorist
= Available from the Office of Marketing and Education

Presents tips on how to reduce car fuel consumption. 5,000,000
copies printed.

Western Regional Energy Development Study. Aug., 1975

Primary Environmental Impacts (1150 pages total)
— Executive Summary NTIS PB 246-267
— Volume I NTIS PB 246-264
— Volume II NTIS PB 246-265
— Appendices NTIS PB 246-266
Examines the primary environmental impacts of thirty-eight energy
resource development scenarios, including all aspects of develop-
ment, and projects the lewvel and impact of pollutants. 75 copies
printed.
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Mr. Hempaiir. Thank you very much, Mr. Chairman. With your
permission, T would like to insert my full statement into the record and
read it in a slightly abbreviated form.

Mr. Rya~. You may do so. _

Mr. Hemprirn. We are funding a number of programs on an experi-
mental basis, and we plan to review carefully the resunlts of these initial
efforts before making recommendations about future funding levels.

For example, in the residential sector, Project Conserve is one means
by which we have attempted to provide information to the homeowner.
It is based on a questionnaire which can be completed by the home-
owner, The questionnaire is processed by a computer and a report is
then provided to each homeowner indicating the conservation measures
he or she should take, and estimating the costs and savings that can be
expected.

We have already conducted pilot tests in a number of communities,
and have chosen, on a competitive basis, two States—Massachusetts
and New Mexico—for the next stage of implementation. Of the nearly
1 million homeowners who received the questionnaire in Massachusetts
in April, 14.8 percent have returned a completed form and are receiv-
ing their individualized results. New Mexico homeowners will be con-
tacted this fall.

T.et me just add that a 14.8—almost 15—percent return rate on a
direct mail questionnaire which asks somebody to do something and
send it back is a very substantial return rate. We are delighted with
those results.

A companion effort, the home energy savers program, is to be imple-
mented this fall in 10 States. This program will develop and distribute
a workbook to enable homeowners to evaluate and compute the energy
efficiency of their own homes. The workbook will be supported by a
media campaign which includes a 30-minute retrofit film for public
service television.

In the institutional sector, which is composed of buildings owned by
Government or other nonprofit organizations, we have begun several
programs designated to improve energy efficiency in elementary and
secondary school buildings. In September of 1974, FEA funded the
development of a computer-based technical service, called the Publie
Schools Energy Conservation Service, for test marketing in selected
school districts. The service will inform a district what the present
level of energy use is in each of its school facilities: what that level
should be; and how to proceed to achieve the suggested energy use
level, )

We also awarded a $170,000 contract to the American Association of
School Administrators to perform an energy audit and fully retrofit
10 elementary schools across the country as a demonstration of what
can be done in existing school buildings. And the Office of Buildings
Programs is currently collating for analysis the results of an energy
survev of 10,000 school districts. The results of this survey should pro-
vide the basis for new policy initiatives to encourage energy conserva-
tion in schools. '

Incidentally, the Public Schools Energy Conservation Service, or
PSECS, methodology has already been applied in about 2,000 school
buildings, and has given some fairly useful results in terms of energy
auditing. : ‘
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In the commercial sector, for more than one year, we have been
contacting owners, managers, and tenants of existing buildings
through our regional offices to inform them of the simple steps they
can take to save energy in their buildings—such as eliminating un-
necessary lighting and adjusting temperature and ventilation levels.

In addition, we have focused on the need to design energy efficiency
into new commercial buildings, as well as all other buildings. We have
retained the American Institute of Architects Research Corp. to devel-
op materials and a program to bring energy consciousness into archi-
tectural practice and into architectural education at the university
level. A design competition was also initiated, and the results of this
competition, as well as the professional education program for prac-
ticing architects, were incorporated into the ATA 1976 annual con-
vention program.

There are a number of other programs which are in the development
stages. The most important of these is our voluntary standards pro-
gram, the goal of which is to support State activities in the development
and implementation of standards for the construction of new build-
ings. Under the Energy Policy and Conservation Act, signed by the
President last December, a program of grants to States was established
to support State-run energy conservation programs,

One of the five requirements a State must meet to qualify for this
funding is the adoption of mandatory thermal efficiency standards for
new and renovated buildings. Another requirement is the adoption of
alighting efficiency standard for existing public buildings.

To assure effective implementation of such programs at the State
level, we must be prepared to deliver technical assistance in the form of
training programs for code officials and other materials deseribing the
process of adopting and enforcing an energy building standard
through local codes. We are coordinating this effort with other agen-
cies, most notably ERDA, HUD, and the National Bureau of Stand-
ards.

Our information on how energy is used in the buildings sector has
so far been adequate to identify the major savings potential and to
justify the programs which we have so far implemented. Much of this
information is either a year or two old. or is of a general nature. Some-
times the data is not available in as much detail as we would like to
have it.

In the residential sector, for example, we know from privately
funded marketing surveys that at least 20 million single-family homes
in this country are inadequately insulated ; but, we do not have specific
information on the regional distribution of these buildings, or even
on the level of thermal improvement activity currently taking place.

Even before the 1973 embargo, the administration saw an oppor-
tunity for the Federal Government to set an example for energy con-
servation in buildings by cutting its energy consumption. This was
achieved through the Federal energy management program. Through
relatively simple conservation measures. such as turning out unneces-
sary lights and adjusting thermostats. and through minimizing use of
ships, aircraft, and vehicles, the amount of energy used by the Federal
Government was reduced by 24 percent.

This reduction, equivalent to more than 250.000 barrels of oil per
day. continues because of the hard work and dedication of hundreds




of managers and thousands of employees in the executive branch who,
by the way, I believe deserve more recognition and eredit for this ac-
complishment than they have generally received.

The easy steps have been taken. We must recognize that moving for-
ward will require long-range planning., Nevertheless, the move must
be made because the Federal Government is itself a large energy user
and because we will never convince large segments of the public that
they must work toward greater energy efficiency unless we ourselves
are making a meaningful and visible effort. It is both possible and
reasonable to constrain the level of energy use in the Federal Gov-
ernment in fiscal year 1985 to no more than we are currently using.

A 10-year plan for energy conservation in Federal buildings is now
being developed as mandated in the Energy Policy and Conservation
Act. The plan is designed to insure that buildines owned or leased
by the United States meet mandatory lighting and thermal efficiency
standards, as well as insulation, thermostat control, and other require-
ments. A close look will be given to the procurement policies of Fed-
eral agencies to see that they meet new Federal energy conservation
standards now being developed. Plans also will be developed to re-
place or retrofit existing Federal buildings.

The budget history of the Office of Conservation and Environment,
as a whole, and particularly of the Office of Buildings Programs, has
been one of continuous change.

The Administration requested $86.6 million for conservation and en-
vironment in fiscal year 1976—more than six times the level requested
for fiscal year 1975. This request was reduced, however, to $46.7 mil-
lion by the Congress. As you know, the recently passed appropriation
for Interior and related agencies contained $25 million for the first
year of the State Energy Conservation Plan under EPCA. Again, this
18 only half the $50 million Congress authorized and the Administra-
tion requested for fiscal year 1977.

The amount of funds available for FEA’s conservation and en-
vironment programs, as a whole. in fiscal year 1977, including the $25
million for State programs, is $34.7 million. Because of the reduced
level of appropriations, the Office of Buildings Programs will probablv
have to eliminate its support of some of the initiatives T have outlined
here today and further reduce others.

Though it is now 3 years since the Arab oil embargo, the critical
need for energy conservation still exists. Despite the funding dif-
ficulties our office has experienced during the past 114 vears, we still
believe that those programs that prove to be effective on a small scale
will eventually be expanded to a national scale to meet this national
need.

Sir, we would be happy to try to answer any questions you may have
on anything in the statement or on any other general conservation
maftters.

Mr. Ryan. In your statement, you said that 37 percent of all energy
used in the [Tnited States is consumed in the buildings sector.

What did you mean by that?

Mr. Heserron. If you add up the total final energy consumption in
the country and you break it out by the end uses to which it is put, you
will find that 37 percent of it is used in buildings. Specifically, it is
used for heating, cooling, lighting, and hot water heating. The use of
appliances would be included in that total as well.
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Mr. Ryan, I think that statement probably indicates the reason we
are having the hearing. I was afraid that was what you meant. And I
do not think that even begins to look at the real problem.

You are considering the use of energy after the building is built. Tt
takes money and it takes energy to manufacture all of the materials
that go into the building, does it not ?

Mr. Hempairn. Yes, sir.

Mr. Rya~. Have you ealculated what part of the total consumption
of energy in this country that is ?

Mr. Hesmpriie. Not really. That energy is only consumed once, so
it does not show up year after year as a consumption figure.

Mr. Ryax. But it is energy, wouldn’t you say ?

Mr. HempuiLL. Yes, sir, but it is counted in the industrial sector
because that is where it is consumed.

Mr. Ryax. Let me give you an example. As of October of 1973, as
far as T am concerned, most buildings in this count Iy were more or
less obsolete because they were built on the presumption, which we have
always had in this country, that no matter where the materials come
from, there are more. And all we have to do is go and get it.

And yet, the whole push for ecological development or conservation
of natural resources presumes that we are going to better use the mate-
rials that we have left on this planet—until we find a planet unlike
Mars or the Moon that has something besides just plain rock, at least.

If we are going to begin talking about conservation of energy, it
seems to me that we have to build buildings that don’t become obsolete
the day they are completed. And one of the functions of FEA ought
to be to get into this area. That, apparently, has not occurred to you
vet. And it has not occurred to GSA, that I know of, either.

What is the cost, for example, in energy for the construction of a
single-family residence? Has anyone even looked at that?

Mr. Hempnine. Tt certainly costs more to build a single-family
residence than it does to build a single unit of a multifamily residence.

Mr. Ryawn. Obviously it does; we can assume that. But are you look-
ing for any kind of figures such as that ?

Mr. Hexpriin. We have no contracts currently funded to look at
that question.

However, that question has been raised before and we have plans to
look at it as the contract money becomes available.

Mr. Ryax. May T suggest that until you do that and until you con-
clude that that is where you have to go, I will be on your back pretty
hard. T have even invented a term for it. We have ergs as a measure-
ment of energy ; we have ohms as a measurement of resistance to elee-
trical energy. And, we have a “ryan.” That is a new term for you.

A “ryan” is like a dollar. It is an expenditure of energy—so much
for so much to build so much. And then you can express the construe-
tion of this building, or a similar building, in terms of two things—
dollars and “ryans.” And “ryans” would indicate the amount of energy,
in units, it takes to build the building. And if it is not done efficiently
and carefully, and if the cost is too much, the answer is “No.”

You had a cut in your budget down to $25 million. Do you know
why? Tt is because nobody likes what you are doing. Nobody thinks
what you are doing has much value. T think the general attitude on
the Hill toward FEA is—and I share it—that you are not going to get




60

any more money, hut that you are going to ot less and less until we
phase you out, if we have fo, urless you show us some reason {v con-
tinue your existence.

What we want to see is not congressional pushing and shoving. We
are trying to get that done too; and I recognize the shortcomings
here. But I did not see one word at all in your statement of things
which the executive branch can do by Executive order to make your-
selves more energy efficient.

You are fast enough to order people through regulations in the
Federal Register to do all kinds of things they may or may not want
to do. We certainly hear from businessmen about that every day.
But what have you ordered yourselves to do? And what do you plan
to order yourselves to do in order to make yourselves more energy effi-
cient right away and in the long run?

Mr. Hempurr. Would you like some examples ?

Mr. Ryax. I would love some examples.

Mr. Hesrerics. First of all, let me reiterate that by Executive order
we set up the Federal energy management program. And we have
now reduced the Federal Government’s total consumption by 24
percent.

That is better than any other sector—private or nonprofit. Nobody
has made a 24-percent cut over fiscal year 1973. There is no one who
can mateh that performance.

Mr:z Ryan. How much of that is DOD and how much of that is
GSA?

Mr. Hempninn. Lots of it is DOD. DOD is the major energy con-
sumer.

Mr. Rya~. But what T am hearing is that DOD has canceled train-
ing flights; they have canceled necessary surveillance flights over par-
ticular areas; and, in fact, they have reduced the level of what they
consider to be adequate defensive measures taken in surveillance, as
well as in other training measures, which they believe to be in the
dangerous sector.

But T do not want to talk about that nearly as much as T want to
talk about other agencies outside of Defense and what they have done.

Mr. Hempnrin. Tt is not my understanding that DOD has, in fact,
done anything which in their judgment imperils national security by
reducing energy use.

Mr. Ryaw. In your judgment ?

Mr. HemprIvL. In their judgment, sir.

Mr. Ryan. That is not what they tell me.

Mr. Hemeinne. That is what they tell us.

Mr. Ryax. Then we will just note the difference and go on.

Mr. Hesrpaicr. They have gone to an inereased use of flight simu-
lators.

We have, by Executive order, raised the HUD minimum property
standards level, which apply to the FmHA, VA, and FHA financed
loans. This involves about 15 percent to 18 percent of the housing in
this country. This is raised to a level which is equivalent to the
ASHRAE 90-75 standards; and means, in essence, that you have to
have a better insulated house now to get an FmHA, FHA, or VA loan.

We are about to promulgate reculations which require that every
new car purchased by the Federal Government must get 18 miles per
eallon.




61

Mr. Ryax. Do you have any standards which say, if a building is
not energy efficient enough, that you cannot build it ?

Mr. Hempeainn, We have plans underway to make those standards
law. We are developing those at this point.

Mr. Ryan. What constitutes “energy efficiency™? Is it determined
simply by how much heat you keep in a building, or how much cold
you keep in a building ?

Mr. Hemprin. That, in fact, is a tough question to answer. There
are a lot of people who are more interested in what could be called com-
ponent standards. For example, how well does this furnace work?
How well does this air-conditioning system work ?

Mr. Ryaxn. Do you have any plans for the condemnation of buildings
that are too energy inefficient ?

Mr. Hempnrrn, We plan to retrofit, on priority order, the least effi-
cient or the most leaky, old buildings.

Mr. Ryax. What do you mean by “retrofit”?

Mr. Hemprirn. We plan to tighten them up, put in more insulation,
put in storm windows, where appropriate, antll put in more efficient
heating systems.

Mr. Rya~. That does not answer my question. Do you have any plans
or any criteria for the condemnation of buildings which are impossible
from a conservation standpoint ¢

Mr. Hemprrnn. Truthfully, T suspect that that may well be part of
the program. But the program and the plan which we are required
to submit is not yet fully formulated. So I cannot give you a firm
answer. It is certainly worth looking at.

Mr. Ryan. I ask that because in sitting right here in this room, I
observe that this is a very energy inefficient room. The ceiling is too
high; the lighting is more than enough. And I would imagine that if
you went through and began to set up new standards and new criteria
that you would find that most buildings in existence today are simply
energy ineflicient.

Mr. Hexprinn. Absolutely.

Mr. Rya~. This building has a high ceiling primarily because that
has been the custom in this country for some 200 years.

My own experience in Clalifornia, with the high Spanish ceilings,
indicates that that isithe way you keep a building cool. When you build
a high ceiling. the hot air rises to the top and the cool air comes to the
bottom. That is really neat—providing it isn’t air-conditioned. But
when you air-condition it and still have high ceilings, it becomes a
little stupid.

And yet, we are still building buildings that have high ceilings
because it looks nice. That includes everything from Federal court
buildings and courtrooms to, T suppose, congressional hearing rooms,
as well as others.

Mr. Hempuinn, You may be interested to know that the General
Services Administration is building two particularly energy efficient
buildings as models, just to prove they can do it.

Mr. Ryax. Where are they?

Mr. Hesprir. One is in New Hampshire and one is in Kansas.
Thev will serve as Federal office buildings.

Mr. Ryan. Those are not in what you would call centers of popu-
lation where great numbers of people may see them and take courage
from the example, are they?

T8-504 O - 76 = &
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Mr. Hemprine. I am not sure that GSA functions that way. I think
that if the buildings work, they will know and then they will build
more efficiently.

Mr. Ryan. What control of policy do you have over GSA today!

Mr. Hempainn, It is another agency of Government. T would say
that we do not have as much control over them as you have.

Mr. Ryan. Do you have any policymaking suggestive power{

Mr. Hemeninn, Certainly.

Mr. Ryax. What do you suggest to them?

Mr. Heamenr, We have suggested some of the things that I have
mentioned to you. And they have been very cooperative in terms of
some of the imw-pm!.tt jon initiatives. Also, they have played a major
role in moving in and getting their building managers—and they, by
and large, are the man: LZers of Federal Iilllldlll{_"‘h—l() delamp and take
out lighting fixtures and to turn down thermostats.

Of the Federal buildings with which I am familiar, some people are
complaining that it is a health hazard to walk down the halls because
of the low lighting levels. I think that is a bit overdone. But that pro-
gram has been reasonably successful.

But those are the easy things. The hard things are the things which
cost money. To go in and retrofit is expensive, For example, we work
in the new Post Office Building. Tt is new only in comparison to the
old Post Office Building, which was built in 1880. The new Post Office
Building was built in 1938. It has one thermostat for the whole build-
ing of seven floors. T would scarcely be able to venture an estimate of
the cubic footage.

When the temperature is at our suggested 68 degrees on the third
floor in the office of the Administrator, in the winter, it is about 75
degrees or 80 degrees on the seventh floor. And if you get down to 68
degrees on the seventh floor, it is down around 55 degrees in the Ad-
ministrator’s office. And God knows how cold it is on the first floor.

The same problem occurs in reverse order with air-conditioning.

What you really need to do is to go in and tear out the whole heating
and cooling system. You need to reinsulate the place. And that would
cost a lot of money.

We have looked at it a couple of times becanse it is embarrassing for
the Administrator to work in this erumby buildine. But it would cost
a lot of money. And it would take the building out of functioning for
a vear. So those are the disincentives.

Mr. Ryaxn. There are two elements to be considered—one of which
vou have touched upon slightly; and another which youn have not, The
first concern is the efforts and activities in which von are now engaged
to handle eurrent needs. But I have not yet heard about what you are
doing from some given day, at some time after Qctober of 1973, to see
that every building built by the executive branch of the Federal Gov-
ernment must comply with certain energy requivements. both for their
heat and energy needs and consumption after they are built, and also
in the manner in which they are built and the kinds of materials they
nse.

Mr. Hespri. Let me try to answer that again.

The maior suggestion which we have made is that the Federal Goy-
ernment develop and promulgate mandatory energy efficiency stand-
ards for all new construction—residential. commereial, Federal Gov-
ernment. State government. local. profit. and nonprofit.
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Mr. Ryan. But you have said already that it had more to do with
the keeping of the heat in and the cold out thun anything else.

Mr. Hempain, That is a critical concern. The amount of energy
used in the construction of the building, by and large, is a small frac-
tion of the energy it uses overits life.

Mr. Ryax. I do not see how you can say that when you don’t know
how much it is.

Mr. Heserinn, We have looked at these things in a number of areas.
We looked at it in automaobiles, for example.

And given the fact that buildings are around for between 30 and 40
years, if you take the dollar costs of building versus operating, and
you assume that that has some relation to energy use, which it does, it
is reasonably clear that the energy used in operating the building is
greater.

Mr. Ryanx. We are building buildings in the area of Washington
right here and now. They tend to be built, very heavily, of brick, T
notice.

How much brick is consumed by the average house built in the
Washington metropolitan area; and how much energy is consumerd
in making that briek ?

Mr. Hespaire. T don’t have any idea.

Mr. Ryax. Is that much energy necessary? Is that much brick nec-
essary ? Is there a better way to build it ?

Mr, Hemerin. Unquestionably, there is a better way to build it. In
terms of the energy used in making the brick, we do have some pro-
grams in the industrial area which set targets for various industries,
such as the stone, clay, and glass industry—whatever the standard in-
dustrial classification code is. This is one of the industries for which
we will set a target for reducing the energy used per brick made.

Mr. Ryax. Which, in terms of the manufacturing, is more efficient—
brick or steel ?

Mr. Heareinine, Per pound ¢

Mr. Ryan. Which is more efficient in terms of area covered ?

Mr. Hemenrin. T do not have the exact figures, but T would bet you
anything that brick is more efficient. It is cheaper. And if it is cheaper,
it is likely to use less energy.

Mr. Ryan. Buildings which are being built in large metropolitan
areas such as New York, where we had the Democratic convention, are
primarily steel and glass. When T lived there as a kid, it was mortar.

Are those more costly, then, from an energy standpoint? If so, is
any effort being made today to discourage that kind of construction ?

Mr. Hemerinn. The answer is “yes.” They are both more costly to
build and to operate. And, Congress willing, we will take significant
steps to discourage their construction. But it requires that we promul-
gate—and unfortunately it is a Federal regulatory activity—regula-
tions which say, “OK, no more than = amount of ‘energy per square
foot in the operation of this building.” )

And we may well look at the construction too. T just do not know
enough about that to answer your question adequately.

But once those standards are promulgated. every building built in
this country will meet them or else they will not be built. But we
need that authority. We do not yet have it.

Mr. Rya~. It seems to me that there is a lag here between what
the Congress does and what the regulatory agency does. If you look
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at the Federal Register and note the number of regulations that come
spewing forth every day, the lack of progress so far in this area is
inconsistent. And then you say that you can’t do it here or you can't
do it there.

I am not saying that Congress isn’t interested and won’t cooperate
to provide some kind of standard. But I find it interesting that yon
run for help from Congress whenever vou find yourselves a little
short.

But basically, I think that what it comes down to is that energy and
conservation, as construed by the Federal energy agency so far, con-
sists too much of turning off lights and turning down the thermostat.
These are things that need to be done, but they are only band aids
being applied to a cancerous wound that is going to kill us in the end
if we do not substantially change the whole way we live.

And that begins with the design of buildings. That is why we have
some architects here today to give us some of their advice and counsel.

Mr. Hemernw. T don’t think I disagree with you in that our initial
efforts were certainly focused on that. But that seems to me to be
logical. Those things, you could in fact do guickly and cheaply.

The idea of changing every building now built or going Lzu-k and

reinsulating the 15 or 20 million homes that we know are not well
insulated is a substantially more complicated and, frankly, more ex-
pensive proposition.

It does not cost a thing to turn down your thermostat or take out
a light bulb. But it costs quite a bit to put in 6 inches of attic insulation
and storm windows and storm doors.

Mr. Ryawn. That is true. The reason the poor family does not do

it is because they do not have the money.

Mr. Hemerrn, That is right. And we have submitted legislation
which would provide us $55 million a year to pay for exactly those
things for poor families.

Mr. Ryaw. Is that enough? How much do you need?

Mr. Hemenrn. Tt is not enough. It depends upon vour estimate of
how many homes there are. That will do 114 million homes. But there
are probably closer to 5 million that need to be done in terms of low-
income houses. But. it is a start.

And that has not passed either.

Mr. Ryax. I am aware of that.

In your statement. referring to a 10-year plan, you say that the
plan is designed to insure that buildings owned or leased by the
United States meet mandatory lighting and thermal efficiency
standards.

That, again, is a little like saying that you and T will cook a
dinner, and you will bring the salt. There is a little more involved.
in essentially trying to change the manner in which this country lives
and exists, than meeting lighting and thermal efficiency standards.
To me, that avoids looking at the much larger problem of the construe-
tion of buildings themselves, and which consume enormous amounts
of energy and which are inefficient.

Mr. Gude, do you have any questions?

Mr. Guoe. You say in your statement that the Administration re-
quested $86.6 million for conservation and environment in fiseal year
1976—more than six times the level requested for fiscal year 1975. You
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70 on to say that this request was reduced, however, to $46.7 million
)y the Congress.

Where are the cuts being made to reflect this reduction in appro-
priations?

Mr. HespriLL, Sir, we received some direction from the Appropria-
tions Committees as to the kinds of cuts which they wanted made. For
example, we had planned, through a nationwide effort, to take our
Project Conserve questionnaires to homeowners. These would be re-
ceived by homeowners, filled out, sent back in, and then there would be
a computerized printout of what they should do. That has now been cut
back to two States.

We had planned to go to every large building owner in the country
with seminars to encourage him to do the things that most la ree build-
ing owners still have not done in terms of energy consumption. That
has been cut back to 140 seminars. We have serunched everything down
to meet that level of funding.

Mr. Gupe. In regard to Project Conserve, where you send out these
questionnaires, what type of followup have you had as to their
effectiveness?

How many of the people who send in the questionnaires and receive
the computer printout actually follow through by making improve-
ments to their homes. And of those, to what extent do they follow
through ?

Mr. Hexpiinr. Let me explain a little of the history of the program
in order to give you a complete answer.

We field tested this first in two locations—Topeka, Kans., and Dan-
bury, Conn. There was limited distribution; it was a small program.
And we did some evaluation of pricisely the things which you are talk-
ing about. That is the bottom line. And that is what you want to know.

Our indications were that of the people who received their forms
back, about 10 percent took action on the recommendations within
the form.

We now have a much more substantial demonstration effort in Mas-
sachusetts and in New Mexico. We plan to carefully evaluate that,
using well-controlled statistical techniques in terms of sample size and
so forth, to confirm again, in fact, that people do not just take the in-
formation and sit on it. It does not do us any good to hand out infor-
mation if nobody does anything about it. But we are reasonably con-
vinced that we will have some substantial, measurable impact.

Mr. Guoe. And you say that 10 percent of the people who received
the computer printout actually took some kind of action ?

Mr. Hesrerier. That is not exactly right. It is 10 percent more than
the control group. We evaluated this against a group of homeowners
who did not receive the questionnaire. And out of that sample, about
30 percent of those who did not receive the questionnaire at all took
some insulation action. Forty percent of the people who got this thing
back took action. So we had 33 percent improvement over the people
without the questionnaire.

Let me add one thing. We do not think that Project Conserve, of and
by itself, is going to make everybody in the country run out and buy
insulation. We have always envisioned it as being linked with a tax
credit for residential homeowners, which the President proposed 114
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years ago, and which has now passed the House and is in the Senate
Finance Committee’s tax reform bill.

If you combine the information of what to spend the money on with
a tax credit which will pay you back some of the money that you spend,
we think the results will be of a substantial amount of homeowner
retrofit.

Mr. Guoe. Of that 10 percent, do they take steps which fully imple-
ment the recommendations that are returned to them? What is the
percentage of efficiency that you get from that 10 percent ?

Mr. Hemprnwr. T do not think we have the answer to that. We will
have to go back and look at the evaluation. As I recall, it varied across
the board. Some did everything; some did a couple of the cheapest
and easiest things,

The output of the actual sheet gives you some ability to make the
choices because it gives you some range of what the savings are and
what the costs are. And this may be limited by available cash in some
instances.

Mr. Gupe. And you have said that vou are going ahead with addi-
tional pilot projects in Massachusetts and New Mexico.

Mr. Hempuivr. Yes, sir.

Mr. Gupoe. What is your rationale for making an additional survey ?
Is there any reason to believe that you will get better results on a new
survey when all of the other factors are the same? You still do not
have the legislative authority you seek.

Mr. Hemprinr. Our rationale was that that was all we had the
money to do.

I think the project is a valuable expenditure of Federal dollars in
and of itself. Tt is not terribly expensive. And if you run the cost of
this program out against the cost of the barrels of oil that are saved,
even with the 10-percent improvement rate, you will find that you
have a substantial savings in terms of dollars per barrel of oil saved,

We can provide you those figures, but T think it is down well below
$2 a barrel in terms of savings.

Mr. Gupe. Suppose Congress fails to pass the tax incentive? Do you
{;: i“ consider this a cost effective program, and will you continue with
it ¢

Mr. Hemprinn. It is, in fact, one of our more cost effective pro-
grams—even without the tax credit. And T think whether we continue
it or not is entirely dependent upon whether the appropriations are
there to continue it. Tt is one of the better things we have done.

Mr. Gupe. If, with the operation of this program, you get a 40-
percent improvement, what about the other 60 percent ?

Mr. Heserirn. That is why we need the tax credit, I guess,

Mr. Gupe. Thank you, Mr. Chairman.

Mr. Ryax. Is there any written material—any orders given or any
work done—to set up some kind of standards with regard to what the
Federal Government itself does in the renting and construction of
building for its own use?

Mr. Hempninr. We have an Executive order. for starters, which
sets out some of these things. And we are in the process of developing
both the standards and the procedures which the Federal Government.

that is GSA. will be required to follow in renting, leasing., buying, and
so forth.




Mr. Ryax. Do these regulations include the kinds of building mate-
rials to be used and the architecture of the building to be built?

Mr. Hempaivn, They are not yet fully developed, so I cannot really
tell you what they include.

Mr. Ryax. Do you take those two considerations into your planning?

Mr. Hemerir. We certainly will—given your interest.

Mr. Ryan. But you haven’t up until now?

Mr. Hearenarer. I am not certain of that.

Mr. Rya~. I would like to have the answer to that as soon as pos-
sible. I think it is an extremely important part of any consideration.
If the Federal Government cannot provide by example what others are
to do, there is not much that is going to be done.

Mr. Hemprinr. Let me explain one difficulty to you. And ]llmhnlﬂy
the people from ATA may want to touch upon this in more detail.

When you get into the business of regulating things like this, you
are faced with two choices. You can regulate at the front end and say:
“No more buildings built out of steel and glass. They are all going to
be brick and masonry because we know that is more efficient.” Or, you
can regulate on the output end, which is to say: “We do not care how
you guys build it, but we do not want it to use more energy, either in
construction or in operation, than a per square foot.”

People who have to live with those standards—the architects and
engineers and guys who finance buildings and the makers of glass and
steel, and perhaps makers of brick—would generally prefer to come
out with output standards. And T think that is a more rational public
policy. T am not sure it is the Federal Government’s business, neces-
sarily, to tell somebody that he cannot build a steel and glass building
anymore,

If someone develops a wonderfully efficient steel and glass building,
I am not sure that we—and I do not know that yon do—wish to sub-
ject ourselves to the kind of outery that would arise if the Federal
Energy Administration had just prescribed standards which said,
“Sorry, it must all be brick and mortar.”

Do you see the difference that T am trying to draw ?

Mr. Ryaw. I see your point. But I think that if you had the truth
on your side, the least yon can do is make the comment. If you are
knocked down in the process, the least you can do is make the effort.

Mr. Hempairr. The truth about technology, though, is that tech-
nology changes. And if we were to promulgate regulations this year
which preseribed only brick and mortar, we would probably have to
revise those regulations every 6 or 12 months, as the technology for
making steel and glass or aluminum or whatever improved,

Mr. Ryan. T am sure that if we carried that kind of argument very
far, Columbus would still be sitting on the dock waiting for somebody
to give him an idea about how to get over there, :

I think what you have to do is make the move with the best in-
formation you have. And according to the best information we have
now, we are losing millions of tons of natural resources every year
which are used even when we know that they are not the most effi-
cient means of construction,

And if the Federal Government itself cannot begin to order, within
its own area of total authority. changes which have. at least in theory,
some value, we are in pretty sad shape.
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Let me ask you one last question. Are there any plans—excluding
for the moment any execution—to build a building that is energy effi-
cient both in terms of its use of energy after it is built and energy
efficient in the sense that the materials from which it is constructed
are such that would make it inexpensive ?

Mr. Hesmpainn, The short answer is “No.” The somewhat more de-
tailed answer is that GSA, whenever it builds a building, looks very
carefully at the first cost of the building. And it tries to get the
cheapest building that can be built.

By and large that tends to be the building with the least energy
intensive materials in it. Energy intensive materials are more ex-
pensive.

Mr. Ryan. Having seen some judges’ chambers, T would question
that—among other places.

Who has the final authority when the erunch comes between FEA
and GSA ? Can FEA override GSA in any kind of building plans?

Mr. Hempuirr. No, sir.

Mr. Ryax. Do you think it would do any good if you could?

Mr. Hesrenrnn. It seems to me that a directive from the Congress,
such as the one we already have, would be a lot more effective “than
giving one Federal agency the ability to override another one.

Mr. Ryan. Wait a minute. You are the Federal Energy Admin-
istration. If you tell GSA that it is doing something which is very
expensive from an energy standpoint and that they, therefore, should
stop doing it—even if you cannot enforce it, should you not voice it?

Mr. Hexerin. Surely. T think we may have given you the wrong
impression. The General Services Administration has been very coop-
erative on this whole set of energy concerns. They operate, as do
most Federal agencies, under a set of fairly specific statutes, however,
And there are some things that they flatly cannot do because they
are not legal.

They are working and we are working to change some of those
things. And we have other laws which have been enacted which will
set up the kind of standards that you are talking about—at least in
operation—so that new buildings which are built will in fact be more
energy efficient.

Mr. Ryawn. If T may paraphrase George Orwell, some things are
more illegal than others. And T have not been in government this
long without knowing that sometimes when you don’t want to do
something, you hide behind the law. And when you really want to
do something, you ignore the law and go ahead, if you think it is
good enough for you.

I think it is important here not to talk about the law as such and
to talk about violating it or not violating it, but it is important to
find out, in effect, what you need to do.

And if you ecan show me something which vou would like to do;
which you burn to do: which youn desire to do. but which vou are
kept from doing by the illegality of it, please write me a letter and
say: “We would love to do this, but it is illegal. Will you help us.”

Mr. Hemprinr., All right. Let us take a look at that and see if,
in fact, we have real legal impediments to some of the things we
think need to be done. And we will certainly give you our judgment
on that.
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Mr. Ryanx. We could go on much longer, but there is more which
the committee has to get into. I appreciate your being here today.
And I hope that the dialog thus far gives you an indication of the
interest of this subcommittee and of the direction in which it is going
to go.

I can assure you that this is simply the first of a series of hearings
on this matter because it is one which I consider to be the most impor-
tant single matter before the Federal Government today. And T am
talking about things that are terribly important—anything from dam-
ming or not damming wild rivers to strip mining and a lot of other
things which we can and will get into.

But until we learn to change the way we think about how we
build the buildings in which we live and work, we have not done much.
And the Federal Government, as far as T am concerned. ought to take
the lead by example and show others what they can do if they choose
to do so.

Project Conserve and all of those other programs are just great.
But they remind me of the kinds of things we used to do during
World War IT—things like putting bumper stickers on cars and all
kinds of things to keep our morale up. “Eat less meat; try vegetables
instead.”

These were things designed to get us through a partienlar period of
erisis during a war and when we had our backs to the wall. There is
no war going on now. And there is no end to this. Tt will never cease.

This planet is running out of gas. It is running out of energy. It is
just a question of time. Therefore, how we spend what we have is of
crushing importance—not just to us, but to my kids, and to the next
generation, and to the generation beyond that. They will have to live
in a world that is much more bleak in its prospects if we do not spend
ourselves much more carefully than we do now.

That is why we are here. And this committee, as long as T am around
anyway, will consider this to be the No. 1 priority of what we do.

It is for that reason that what you do is of great interest to me.
And I intend to continue to ask for and to call you in from time to
time to ask what you are doing.

Mr. Hemprine. We certainly look forward to those opportunities.

Mr. Rya~. Thank you.

[Mr. Hemphill’s prepared statement follows :]

PREPARED STATEMENT oF RopErT F. HEMPHILL, JR., ASSOCIATE ASSISTANT ADMIN-
ISTRATOR, ENERGY CONSERVATION AND ENVIRONMENT, FEDERAL ENERGY
ADMINISTRATION

Mr. Chairman and members of the committee, I welcome this opportunity to
appear before you to discuss energy conservation in buildings. I would like to
begin my testimony today by reviewing with you some misconceptions about
conservation,

Conservation is not simply curtailing energy unse. It is not a change or lower-
ing of our life style. Nor is conservation allocation, or rationing, or some other
form of Government imposed restriction. Conservation is not a no-growth policy,
nor solely an environmental concern.

In the buildings sector, conservation generally means two things. First, it
means a set of capital investments in existing facilities which tighten up build-
ing shells, making heating and cooling equipment more efficient, and pay for them-
selves in a predictable number of years. This sort of conservation, in short, is
nothing more than capital investment justifiable on traditional economic grounds.
Training, education and information programs for the owners and operators of
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commercial and residential buildings are typical of the second sort of conserva-
tion in existing buildings.

Despite considerable evidence demonstrating the economic benefits of energy
conservation, many Americans still seem to be asking, Why do we need conserva-
tion? The short answer is that because of declining supplies of fuels like natural
gas and petroleum and an inereasing cost of producing and supplying energy, con-
servation is vital to sustain our standard of living and economic growth,

Why does conservation not proceed at a faster rate? The first reason is that
the American people are used to cheap energy and, compared to the rest of the
world, much of our energy remains cheap. In the United States today, the price
of gas is about 60¢ per gallon; in Paris it sells for about $1.50 per gallon. In
Europe, high fuel costs have resulted in massive publie and private efforts to
reduce the energy waste in bulldings, but in the United States, because prices
are not yet at Buropean levels and beeause conservation has not had enough ad-
vocates in the business sector, neither Congress nor the private sector has yet
taken the necessary steps to achieve energy efficiency in buildings.

Conservation in buildings in the U.8. will not be a simple matter. In many
aspects, it will be more complex and difficult than encouraging inereased domestic
energy production. While only several thousand companies produce and distribute
our energy, millions of businesses, institutions and individuals consume it, Still,
it is vital to make the effort because 37 percent of all energy used in the 11.8. is
consumed in the buildings sector. The Nation's 67 million oceupied housing units,
of which some 47 million are single-family homes, account for 70 percent of the
energy need in the buildings sector.,

Commercial and other non-residential struetures account for the remaining
30 percent of the energy consumed in the buildings sector. Typical of these struc-
tures are office buildings, warehouses, educational buildings, hospitals, and State
and local public buildings and colleges. Altogether. there are 24 billion square
feet of commercial space. These buildings serve n wide variety of funetions. More-
over, their ownership is often backed by complicated financial arrangements, For
these reasons, achieving energy conservation in the commerecial sector is particu-
larly complicated.

In January 1975, the President proposed a number of measures addressed to
energy conservation in buildings. He stressed that cutting long-term energy con-
sumption was just as important as increasing energy supplies. He proposed a
bill to make thermal efficiency standards mandatory for all new residential and
commercial buildings ; he proposed a new tax credit of up to $150 for homeowners
who install insnlation ; and he proposed a program to weatherize 1.5 million low-
income family homes,

Eighteen months later, we do not have the tax eredit or the building standards
or the weatherization bill, We hope these measures will be passed before Congress
adjourns this fall. This is an especially serious matter for the low-income families
in the Nation. Those families of four with annual incomes of only $5500 per
year spend an estimated 11 percent of that income on home energy use—about
$600. FEA is ready to quickly implement the weatherization program. Without
the program, high energy bills will foree many of these families to eut back
on basic necessities in order to keep warm in winter.

These Presidential proposals are, by and large, Government incentives to en-
courage private action. The Administration also recognizes there is a lack of
reliable information on the costs and benefits of specific conservation measures
and has consequently instituted programs which wonld provide such information
to the private sector. Because energy conservation is in the economic self-interest
of virtually all energy users, our programs have emphasized the provision of
detailed information on proven conservation measures rather than arbitrary
controls on energy use, The intent of the programs has been to reduce energy
consumption to the maximum extent possible with existing technology, while
also minimizing the cost to the Government.

All of our buildings programs have heen closely coordinated with other Federal
agencies, including the Energy Research and Development Administration
(ERDA), the National Bureau of Standards in the Department of Commerce, the
Department of Housing and Urban Development. and others. This coordination
takes many forms, including regular staff contacts, joint funding of projects of
mutual interest, and active participation in the Energy Resonrces Couneil, which
serves as a mechanism for high level coordination of energy policy,

In general, the mandate of ERDA is the research, development and demon-
stration of new, more energy-efficient technologies. FEA's mandate is to achieve
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widespread adoption of conservation technologies and practices which are com-
mercially available at present,

Mr. Chairman, we have prepared a document deseribing our programs which
I would like to summarize and include as part of the Committee record. It is
entitled, “Buildings Programs—Energy Conservation and Environment.” I would
also like to submit to you a copy of the First Quarterly Report on FEA Energy
Conservation Programs which we provided to the U.S. House and Senate Com-
mittees on Appropriations in April 1976,

We are funding a number of programs on an experimental basis and we plan
to review carefully the results of these initial efforts before making recom-
mendations about future funding levels.

For example, in the residential sector, Project Conserve is one means by which
we have attempted to provide information to the homeowner. It is based on a
questionnaire which can be completed by the homeowner. The questionnaire
is processed by a computer and a report is then provided to each homeowner
indicating the conservation measures he/she should take and estimating the
costs and savings that can be expected. We have already conducted pilot tests
in a number of communities, and have chosen on a competitive basis two States,
Massachusetts and New Mexico, for the next stage of implementation. Of the
nearly one million homeowners who received the questionnaire in Massachusetts
In April, 14.8 percent have returned a completed form and are receiving their
individualized results. New Mexico homeowners will be contacted this fall,

A companion effort, the Home Energy Savers Program, is to be implemented
this fall in ten States. This program will develop and distribute a workbook to
enable homeowners to evaluate and compute the energy efficiency of their own
homes. The workbook will be supported by a media campaign which includes a
30 minute retrofit film for public service television.

In the institutional sector, which is composed of buildings owned by Govern-
ment or other non-profit organizations, we have begun several programs
designated to improve energy efficiency in elementary and secondary school
buildings. In September 1974, FEA funded the development of a computer-based
technical service called the Public Schools Energy Conservation Service
(PSECS) for test marketing in selected school districts, The service will inform
a district what the present level of energy use is in each of its school facilities;
what that level should be: and how to proceed to achieve the suggested energy
use level. The Office of Buildings Programs also awarded $170,000 to the
American Association of School Administrators to perform an energy audit
and fully retrofit ten elementary schools across the country as a demonstration
of what can be done in existing school buildings. And the Office of Buildings
Programs is currently collating for analysis the results of an energy survey
of 10,000 school districts. The results of this survey should provide the basis
for new policy initiatives to encourage energy conservation in schools,

In the commereial sector, for more than one year, we have been contacting
owners, managers and fenants of existing buildings through our regional offices
to inform them of the simple steps they ecan take to save energy in their
buildings ; such as eliminating unnecessary lighting and adjusting temperatures
and ventilation levels,

In addition, we have focused on the need to design energy efficiency into
new commercial buildings, as well as all other buildings. The Office of Buildings
Programs retained the American Institute of Architects (ATA) Research Cor-
poration to develop materials and a program to bring energy consciousness
into architectural practice and into architectural education at the university
level. A design competition was also initiated, and the results of this competition
as well as the professional edueation program for practicing architects were
incorporated in the ATA 1976 Annual Convention Program.

There are a number of other programs which are in the development stages.
The most important of these is our Voluntary Standards Program. the goal of
which is to support State activities in the development and implementation of
standards for the construction of new buildings. Under the Energy Policy
and Conservation Act, signed by the President last December, a program of
grants to States was established to support State-run energy conservation
programs. One of the five requirements a State must meet to qualify for this
funding is the adoption of mandatory thermal efficiency standards for new
and renovated buildings. Another requirement is the adoption of a lighting
efficieney standard for existing public buildings. To assure effective implementa-
tion of such programs at the State level, we must he prepared to deliver technieal
assistance in the form of training programs for code officials and other
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materials describing the process of adopting and enforcing an energy building
standard through local codes. We are coordinating this effort with other agencies,
most notably ERDA, HUD, and NBS.

In other program areas, we are proceeding through the preliminary slagps_ of
program development to deliver information to owners of health care facilities
of various types. We also plan to develop an energy conservation manual for the
use of builders of single-family homes.

Our information on how energy is used in the buildings sector has so far been
adequate to identify the major savings potential and to justify the programs
which we have 8o far implemented, Much of this information is either a year or
two old, or is of a general nature, Sometimes the data is not available in as much
detail as we would like to have it. In the residential sector, for example, we know
from privately funded marketing surveys that at least 20 million single-family
homes in this country are inadequately insulated, but we do not have specific
information on the regional distribution of these buildings, or even on the level
of thermal improvement activity currently taking place.

Even before the 1973 embargo, the Administration saw an opportunity for the
Federal Government to set an example for energy conservation in buildings by
cutting its energy consumption. This was achieved through the Federal Energy
Management Program. Through relatively simple conservation measures such as
rarning ont unnecessary lights and adjusting thermostats, and through minimiz-
ing use of ships, aireraft and vehicles, the amount of energy used by the Federal
Government was reduced by 24 percent. This reduction, equivalent to more than
250,000 barrels of oil per day, continues because of the hard work and dedication
of hundreds of managers and thousands of employees in the Executive Branch
who, by the way, I believe deserve more recognition and praise for this accom-
plishment than has generally been accorded them.

The easy steps have been taken. We must recognize that moving forward will
require long-range planning. Nevertheless, the move must be made beeause the
Federal Government is itself a large energy user, and because we will never
convinee large segments of the public that they must work toward greater energy
efficiency unless we onrselves are making a meaningful and visible effort. It is
hoth possible and reasonable to constrain the level of energy use in the Federal
Government in FY 1985 to no more than we are currently using.

A ten year plan for energy conservation in Federal buildings is now being
developed as mandated in the Energy Policy and Conservation Aet. The plan is
designed to ensure that buildings owned or leased by the United States meet
mandatory lighting and thermal efficiency standards, as well as insulation, ther-
mostat control and other requirements. A close look will be given to the procure-
ment policies of Federal agencies to see that they meet new Federal energy con-
servation standards now being developed. Plans will also be developed to replace
or retrofit existing Federal buildings.

In addition to the program funections which the Office of Buildings Programs
has instifoted, that Office has performed support functions for the Assistant
Administrator of Conservation and Environment. For example, in the area of
building standards for new construction, the Office has funded a study of the
impact of the so-called ASHRAE-90 Standard developed by the American Society
of Heating, Refrigerating, and Air 'Conditioning Engincers. T have included a
copy of this study for the Committee's use,

In support of the President’s tax eredit proposal, the Office has cooperated with
the National Bureau of Standards (NBS8) to produce recommended eriteria for
refrofit materials and products eligible for the tax credit. Further funding has
heen budgeted to complete the work which is contained in the preliminary paper
produced by NBS,

The hudget history of the Office of Conservation and Environment. as a whole,
and particnlarly of the Office of Buildings Programs, has been one of continuous
change.

The Administration requested $86.6 million for conservation and environment
in Fiscal Year 1976—more than six times the level requested for FY 1975. This
request was reduced, however, to $46.7 million by the Congress. As yon may
know, the recently passed appropriation for Interior and related agencies con-
tained $25 million for the first year of the State Cnergy Conservation Plan nnder
EPCA. Again, this is only half the $50 million Congress anthorized and the
Administration requested for Fiscal Year 1977. The amount of funds available for
EPA's conservation and environment program, as a whole, in FY 1977, including
the $25 million for Siate Programs, is $34.7 million. Because of the reduced
level of appropriations. the Office of Bnildings Programs will probably have to
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climinate its support of some of the initiatives I've outlined here today and
further reduce others,

Though it is now three years since the Arab oil embargo, the eritical need for
energy conservation still exists. Despite the funding difficulties our office has
experienced during the past year and one-half, we still believe that those pro-
grams that prove to be effective on a small seale will eventually be expanded to
a4 National scale to meet this National need.

Mr. Rya~. Our next witness is Mr. Leo A. Daly.

Mr. Daly, will you state your name and occupation for the record,
please.

STATEMENT OF LEO A. DALY, FAIA PRESIDENT OF LEO A. DALY
C0., CHAIRMAN OF THE NATIONAL ADVISORY COUNCIL ON
RESEARCH IN ENERGY CONSERVATION AND PAST CHAIRMAN
OF THE AMERICAN INSTITUTE OF ARCHITECTS, ENERGY STEER-
ING COMMITTEE; ACCOMPANIED BY JAMES P. FEENEY, RE-
SEARCH ANALYST, CHARLES W. WILLIAMS, INC.

Mr. Dary. Mr. Chairman and members of the committee, 1t is a
pleasure to outline for you my thoughts on the great potential which
energy efficient buildings offer for resolving the Nation’s energy
dilemma. You are to be commended for directing attention to this
most important topic.

We urgently need to achieve a nation of energy efficient buildings
within the next 15 to 25 years. During this period, energy savings
will become especially eritical. If such savings are to occur, we must
have comprehensive, organized leadership for a closely integrated,
high priority national program of action. Unfortunately, such a pro-
gram exceeds the scope of any legislative committee of Congress, any
executive department or agency. and any private corporation, institu-
tion, or industry. If this committee takes the needed comprehensive
strategic approach, it can fill a vital leadership role.

My prepared statement is short, Mr. Chairman, and it summarizes
my personal views gained through over 4 years of research and analysis
on matters pertaining to energy conservation and the built environ-
ment. During this time, I have served as the president of a major
architectural and engineering firm, chairman of the energy steering
committee of the American Institute of Architects, and chairman of
the National Advisory Council on Research in Energy Conservation.

Additional supporting details on the subjects covered in this state-
ment are contained in the documents which I have brought along for
your review. Specifically, these documents are : :

No. 1, an ATA published report entitled: “Energy and the Built
Environment: A Gap in Current Strategies;”

No. 2, a second ATA published report entitled : “A Nation of Energy
Efficient Buildings by 1990 ™

No. 3, an unpublished staff study prepared for the ATA, entitled:
“Proposal for and Analysis of an Interim Legislative Strategy to
Achieve a Nation of Energy Efficient Buildings by 1990:" .

No. 4, an exeentive summary of another unpublished manuseript
prenared for the ATA entitled: “A System to Achieve Energy Efficient
Buildings : Demonstration Plan :” and

No. 5, the first annual report of the National Advisory Council
on Research in Energy Conservation entitled : “Eneroy Conservation
Research: A Key to Resolving the Nation’s Energy Dilemma.”

[ The material follows:]
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E. AN ALTERNATIVE STRATEGY:
THE COMPELLING CASE
FOR ENERGY CONSERVA-
TION IN BUILDINGS
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nology is expected lo provide within the next 20 or 30 years
and it could starl now

G. AN ACTION PLAN




AN .ﬂOVISIL‘ﬂT COUNCIL ON RESEARCH IN ENERGY CON
SERVATION: nservat TOQrams » nead n L

A NATIONAL .PHDGFtAH OF ENERGY COMNSERVATION IN
BUILDINGS: This repor has prese 1 & variely of ang is lor

AN ENERGY OPPORTUNITIES NOTEBDOK:

| Efforts o converl thesa ideas and opportunities to
bullding codes or other forms of legisistion, or any forms of
rigid institulionalization, would be premature and should be
discouraged.

DEVELOPMENT OF A NATIONAL MODEL OF ENERGY CON-
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SUMPTION IH BUILDINGS: Tho cutren! data base used lor
national policy decisions has some sencus shoncomings. There
13 0 neod 1Ior move modeling capabil respect to
s @ n. For ample, solss @ atives
sections of tha country or
s othar piocesses may sarve batier
' modal of energy consump-
ctad. The model
r—.g l,',: ol approach
n

s w

used exten:
a manageable
throughout

o buildings within
tion system, appropriate to ,m)
, would be designed These ins

sel of buildl ting the TR

s rairofitied o axisting b

ctive advaniages and full con-
hons of  anergy-conserving - pro-
ces redrofited 1o varying conditions.

energy monitoring system would provide more
o0 on whi E'I to const eq, various
0 oplimize tha
g inventony

in design allernatives for fulure
voped, It would become a
1o the 'rno-qy Conserva-

m be

id this syst
& material

e of
tion Opportu

LEADERSHIP IN C.l‘r.lL\"!lNCl INNOVATIVE DEHOH!TH.A-
TION PROJECTS: The most powertul p der in our economic
and political mathing thal works. A varisty ol

, developers, and build-
p and install energy con-
ind  oth
fve capacity of the regular enerQy system would
k for these systems. Porhaps the energy-goner-
ating Bqu nl on sile could ba owned by tha utility, which
would then sail | |-m\'gy through meters al a preferon rate
ld retain an integrated mainten-
ance and management responsibiily and provide the utilitios with
@ new energy-generaling and conversion sir ¥. This: strategy
would also aliow a ready means lor the uility lo optimize itz
an optimum nafional energy
ucture could be used as the

genernt

h 1o maks |

widbe lested in the form of energy con- |
| genarally conceded that townhouses ciu

W be |rr=_! Natural gas and electric companies |

forms of on-site |

means ko mise the necessary capitai. Such a system would avoid
the dilficulties posed by the concer for inftial construction costs.
Thum, the marketing problem of capital-miensive on-site energy
congarvation packages could ba shifled from a market that resists
it {owners) to a market that seeks & (utilities), making ou present
systems ol oconomic and lechnical usccnr.-m work for, rather
than against, the enorgy consarvation 2

Such a series of experimontal demaonstrations is more than an
I o RAather, 1t is a demonstration
fional rigiddies and ithe other nontechnological barrers
& legy can be pvercome. Such projects should be sel
forth as business opportun ot governmant subsidy programs.
The design and managament costs might well be partially under-

writlen from curen! research authorizations. Special subsidies
projecis may be in order aiso, bul the ultimate objec-
be absorption as a normal, economically advantageous
uniness opporunity

THE RELATIONSHIPS OF ENERGY AND LAND-USE PAT-
TERNS: The planning/ design protessions have impacts on energy
use or conaervation that h far beyond buildings themselves.
The spatial layout of the national land-use patterns. and of local
land-use pattemns, are prime determinants of energy demands
such as transporiation. Al the other end ol the spactrum,
red logether use less
#norgy than the same amount of fiving space buill on detached
single-retldene lolu

A commonsense viewpoint might be that the more densa the
development, the more energy efficient it would be. But thero are
a viriety of other dimensions to the question. Il we were success-
lul in developing the “seif-sufficiency” concepts o include re-
cycling or ecologically closed systems insofar as possible, then
the benefits of centralization might be oftset, and a richar ATTRY
of quakitative options retained

Investments in land with high development potential may be
threatened because, as rest rales rise and development time-
tables extond, substantial losses can occur due lo the incroased
halding costs and the extendod lime the holding costs will have
to be bome. In some instances, The intended developmental pat-
temna are not likely 10 be raslized.

There is a cluster of essential rosearch projects that should be
lormuiated in order to build the necessary information for choos-
ing more reasonable siraiegic locational cholces.

A STATEMENT ON PROFESSIONAL ETHICS AND EMERGY

capabilib

| CONSERVATION: Architects, like athers in the bullding design

prolessions, do not have complete autonomy in what they decide.
Builders, lenders, public officialm, and ullimale users all have a
profound impact upon what can be done. However, a statement
of enavgy ethics could be developed and adopled as a principle
o be employed by practitionsrs 1o the degree possible. For ox-
ample, # could become moutine procedure to provide a client
buiider with a complete evaluation of tha economic and other
lactors associsted with the various energy conservation maas-
ures that he should emplay, Tha principles of life-cycle costing
should be brought to bear, in order 1o show the economic payout
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INTRODUCTION

BACKGROUND

in the autumn of 1972 the American institute of Architects be-
gan 1o explore the relationships between energy and the bullt
environment and lo delerming how the design prolessions can
conlribute to solving the nalion's energy problem. This s the
sacond major report 1o emanate from this continuing effort.

The first repor, Energy and the Built Environment: A Gap In
Current Sirategles, established the framework for subsequant
AlA energy efforts. The report analyzed the forms of energy and
energy systems, delined energy elficien! bulldings, quantified
the potential of energy savings offered by energy efficient bulid-
ings, and proposed an aclion plan lor specific efforts and pro-
grams required for full 1 of an energy afficient
buildings stralegy.

Two major enargy systems were conceptualized. Using an eco-
nomic analogy, the first energy system wae labeled “current in
come,” relerring 1o natural regenerative sources such as solar,
wind, and hydra power. The sac . labeled "capital snergy,”
rafors 1o finile sources which, once used, are lost forever. Capital
anergy includes such sources as coal, gas, oil and uranium. The
report observes thal within the past 100 years man’s snargy Sys-
lams have shified lrom those dominated by nature’s curment
income accounts 1o syslems dominated by nature's capital ac-
counls

Energy conservalion {or efficiency) in buildings is defined in the
report as

1. The reduction of demand by eliminating the waste of energy

in buildings

2 The adoption — o the degres feasible — of on-site utiliza-




adopled a high-priority p:oqram

efficient bulldings, we could by 1990 be saving the equivalent
of more than 125 million barrels of petroleum per-day. This
is about ss much energy as the projected 1890 production
capacity of any one of the prime energy systems: domestic
oil, nuclear ensrgy, domestic and imported natural gas, or
coal

We are now ast g
scarce capital resources in siralegies which have less polen
tial, less cerlainty and longer-delayed puw!h !hnn the pro-
posed alternative strategy gl for
enargy efficient bulldings,

OVERVIEW OF THIS SECOND REPORT

Th nd 1 Energy and the Buill Environment: A "L
tion o Enlrgy Emcmﬂl Bul!dmul hv \990 1

A0
WQ hoh-ure that l Clrldul ltuﬂy ul tNi report will lead others

to share both our and our husi , and thus
to lend the full support and leadership which the opportunity
calls for and which the nation deserves.

h 1
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EVALUATING THE CAPITAL
ISSUES OF A NATIONAL
PROGRAM FOR ENERGY
EFFICIENT BUILDINGS

EXTENSIVE CAPITAL WILL BE REQUIRED TO SUPPLY
WASTED ENERGY

In the first report, rel

y, it was that if
all the nation's bulidings enargy efficient by 1990
through fitting old 0 ing energy efficient new
buildings, the equivalent ol 12 5 million batreis of petroleum per day
would be saved. Figure 1 shows the capital required 1o generate
this amount of energy. Column 1 shows the estimated breakdown
of the sources of the savings as delivered 10 the building: Le., I
gas of il is used 1o produce electricity, those quantities are shown
under eioctricity.
Figure 1: Estimated Capital Aequired to Produce Wasted Energy
for Non- energy Efficient Building Operations

Estimaled

Savings

Potential

In
MBPE/PD"
1980

could be made
il and

Gross Capnal
bo Generate
Polential Savings
In Traditional
Supply Sysiem
" 1870 §
$125.38

4338
86 8.38
125 $176.88
! With use of buildings retrofitied or built for onergy siiciency
 Energy squivalent of & million barrels of petroleum per oy

Estimated
Caphtal Aeq
in1970§

Pe

Gross
Capim
in
Current §
$263.98
101.68
18.58
5 B

MBPE/PD
$17.08
11.18
528

Electricity
Gas
on

70
39

The second column reflects a rough estimate of the capital re-
Quiraments in 1870 dollars to produte one million barrels of petro-
leum equivalent per day. These estimales are based upon National
Petroleum Council data and were derived by dividing the projected
capital requirements lor gach of the fuel systems (electricity, gas
and oil) to 1985 (expressed in 1970 dollars) by the net increass in
oulpul for each sysiem

Kiiowat! hours of electricity, tharms of gas and barrels of ol were
converied fo millions of barrels of petroleum equivalent per day
The net result is an estimaled $17.9 billion for electrical facilities,
$11.1 billion for natural gas faciiities and $5 2 billion for ofl refinery
#nd pipeline lacilities

This o i approach 1o the must be taken
as only & Grude estimale. More rofined models are available for ren-
dening these estimates with greater pracision, For example, modols

used by the Office of Economics of tha Federal Power Commission |

provide o nogtating efects
of differing peak ioads, ratio of fossil fuel to Aucisar etectrical gen
eraling plants and & range ol other relevan! parsmeters reqliring
more specifically defined . Howover, con-

4

tmined in this repon appoar reasonably close 1o those sophisticated
calculations which result from specifying the plant mix and load
factors in more detall The range of error s not significant in
terms of the logic and y of the proposed and
much more refined calculating would nol appear to
the basic compariscns or conclusions.

The third column of Figure 1 is simply & multiple of the first two

coiumng and shows that about $177 billion of investment in 1970

B dollars will be required fo produce energy which present building

design will waste. However, since these investments will be incurred
not in 1970 dollars, but in doilars current for the year of investment,
the lourth cofumn converts the capital requirements to current dol-
lars. These estimales assume an even rate of investment beginning
In 1973 and continuing theough 1887 (a fifteen year investment
package). They also assume an average inflation rate of 7.8%, the
actual average rate for non-residential construction for the past six
years Thus, the estimated actual current year cumulative capl-

| tal investments required to generate energy that could be con-

served are approximately $415 biilion.
EXTENSIVE FUNDS WILL ALSO BE REQUIRED TO BUY
THIS WASTED ENERGY

That we are moving from an era of abundani, cheap energy into
.@ new e of more expensive and possibly scarce enargy is now 8




HOW MUCH CAPITAL MIGHT BE REQUIRED TO
ENERGY EFFICIENT BUILDINGS BY 19807

HAVE

Figure 3
Full Energy Conservation-

Estimated Gross Capital Required for
19731987

WHAT ARE THE ADDITIONAL CAPITAL REQUIREMENTS
NECESSARY TO IMPLEMENT THE AIA STRATEGY?

volved. The ¢ ! dosory ecial amph = Tha decision is
not whether 1o modily b demand or beh or level
of comlort; rather, it ia whether 1o invesi capital Io waste lmvlg'y
or to ulilize !hll sama ciprlnl In caon nrl.‘ onafgy

WHAT |5 THE COMPARATIVE EFFICIENCY OF THE
CAPITAL INVESTMENT UNDER EACH STRATEGY?

¢ grn-u

1h¢ mml opnm-anc &sﬂ
rruro would give an average yield of 13.7% on total investment
and would recover the lotal invesiment within len years. The




mos! pessimistic estimate would yleld 4.1% per year and re-
cover the total investment within 18 years

- w pquired It f How-
ever, this is nol the case. The average time required to recoup
the $415 billion invested in traditional energy systems would be
30 years. Bocause of the savings generated by the AlA stralogy,
the comparable recovery period would be approximately 15
years. This would permit utilization of the same capital twice
wilhin the same period.

HOW MUCH WORKING CAPITAL WOULD BE REQUIRED
TO REALIZE THE AIA STRATEGY?

Under the most oplimistic of the scenarios, | e., capital incre-
ments of only 10% with energy cosl increases of only 10%, the
nel first yoar Investmani in 1973 dollars would be $22.5 billion,

This net annual investment would fall each year until within the
sighth yoar no additional investment would be required

By this eighth year, the cumulative invesiment would be s
billion. Once the fund becomes self-sustaining in the eighth
year, it is repaid in full within tive years. Hence, eight yeais inlo
the program the fund has bocome fully seif-sustalning. in the
thirteenth year it will have been fully recovered. If prices of
energy leveled off after the fifteenth year, the investment would
be repaid about every eighteen months until the bullding was
replaced or until some of the basic an-site genoraling capacity
raquired roplacement. Thus, the fotal working capital require-
manis under this scenario would be $111 billion

ch of the six E enar The range is trom $86 bil-
lion to $568 billion. Even under the most pessimistic scenarko
the fund becomes seli g in the fieenth year and ia
completely recouped within the eighteonth year, Il then repays

ftsell about every Iwo and one-hall years thereafter

ADDING SHORT

TERM INCENTIVES




Even i these significant
amounis flow oul of the system in the form of current returns,
only in the worst silustion—in which incremental capital re-
quirements are 20%, with cash savings of only 10% —will the
paybsck period extend beyond the presently acceplable 30
yoars for long-term bullding and energy plant investments. In
this “worst” case, the payback period would be aboul 34 years.
H wo reduce the relurn on fixed investmant 1o 5% —atill well
above the presant rate allowed for repayment of utility in-
vestmants—we w

ould reduce the payback period even in this
ns

@ to 26 years. Figure TH shows (he shorler payback pe-
riods for all six cases with this reduced return on fixed invest-
ments.

CAPITAL FOR ENERGY EFFICIENT BUILDINGS
IS ALSO A WISE MACROECONOMIC STRATEGY
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v v e9 govern
mental deficits, production equipment, inventory incroases, for-
®ign investments and structures. £ 3

il capital can be expecied 1o ba plentitul, then the
iciency with which capitai is usoed i

dome:

filled by a tolorable In interest ra
policies, then the efficiency with which cap
erifical r J L .

3y for E
Efticient Buildings o L M of a trade-off of
ossary consumplion costs requirec

for copilal costs which wo permit thal enorgy to be saved

LONG TERM SUPPLY/DEMAND PICTURE FOR CA




Figure §: Cag ppiy and Demand, 1850










ence” for capital as well as lor petrolesm or enorgy supplies.
In tact, it is rossonable to postulate that i present policies are

Our |ndﬁﬂlan! s Ih.u! the lop two are the
most ive ol lulire In this

. we will probably have just such a “crisis of capital™

sANED, wo share the New York Stock Exchange's conclusion
that the US. economy may experience a serious shorlage of
capital relative 1o s needs.
MNote thal the percenlage of personal savings within the over-
all supply of capital becomes higher., This mak: he supply
heavily upon i in people’s sav-
mw habits and a conlinuation of the trend toward more per-
sonal income being pllclﬂ into mlngl_ The assumption that
this trend will i in Tight of
in now being n:knomme asa Ionrmm problem of
on. Il remaing lo be seen whal efect this higher inflation
rate will have upon personal savings, but the most ressonable
assumption is that it will tend to discourage savings. In light of
these faclors, we would regard the supply estimate as some-
H’Ml OMlmr.ll:

cumutalive

ion ul rhcu hqwu in the potential clpim
lhmllge Mthlphl.d by the horizontal dotied lines. |

1 Bever wis of iorecasiing ¢ .

are even app K c.on.ct |M pt.lml
capital crunch should be seen as only a forerunner of things
to come. The more significan! impacts of & shortage of capital
will begin to materialize toward the end of this decade and will
conlinue into the next. The picture of delayed impact is espe-
clalty in terms ol d g policies now which will
nol be regreiied later.

y than hall
de would be
nomic weall

The foregoing analysis suggests that we should, al loast to
the degree possibie, foliow a strategy of “Project Independ-

during the 1580s. Prudence would seem bo indicate
thal we evaluale our presenl policies in the context of These

nferes! rales

1 interest rates may

y aclion lo p |3C¢

ol the matier will produce a demand for a cei

consumed i deprec:
Crea

Hon increases,

vd - distribufion
40 years,
trments with

capital lor energy
%, with a payback
I than capdaal fo
1o ten years.
the supply

of energy.
bmmmbn

N this gy were y, the repay-
mants derived from lmrw could bacome a valuable
source of capital 1o help underwrite the projected capital short-
age just as it bmmn more scule. Motsover the impact of the
nit working ca, ed under this sirategy can be absorbed
aarly in the perod of its implementation, making the capita! ghort-
in the years which il becomes mos! severs in
snomy, The importance of this strategy 1o the overall

national aconol how DECOMes clear,

SUMMARY
The loreqoing analysis, which has consistently leaned toward
conservatism, i startiing even to those of us who have been
working with the concept for more than two years,
wml-namlmwurmmmm.mmm
1o ba tully j
$ 4 more immediate and more certain contri-
of Project Independence than other onergy
roposed
egy is economically self-sustaining sl a betier rate
penenlly axpected mlong-term investments
in ulility or energy systems

allernativ
The AlA s

of return th

in construction anc




{ TM 2415 I:Hllon Ihll \MIJ be in-
vnlvd n qmullﬂn wasted energy supply should therefore be
diverted and used lo invest in conservation. This alternative
uses the sama capital in a more rational manner from economic,
political and social Itlmlpoinu

- hu! Ihc llrnleqy Ior mug\- efficient bulidings should be

and on a high priority basis
with a national objective of realizing 7% of the projected
anergy savings each year (the equivalent ol 875 thousand
barrels of petroleum per day) in order to reach the tull poten-
tial savings, equivalent 1o 125 million barrels of petroleum
par day, by 1990,

TOWARD IMPLEMENTATION

Figure 11

unanun Dulgn Gu-dalmu for omce Bmldmg'
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deals only with the reduction of demand via glimination of waste
it divides these wasle ol o two go

1) those which ulilce only cnlniJru_ 0N technques such as insu-
lation, double feduced window area and lower aspect
:n\ m4ﬁ construchon lechniques and

@ fepon estimates thal energy coniumption o a
new oltice building i1 New Hampahite could be reduced by about
36%. Using bolh spproaches yields savings in eneigy of an esti-
mated £0% Thus, the estimales upon which we have based
these policy evaluations are no greater than the estimates which
are believed achievable under only the first prong of the con-
servation sir eduction of waste. Consorvatively speak-
ing. prabably 40% 1o 60% of the energy requirementa for building
oparations could be met trom on-site generting capabilities

. the opfimum mix of jnvesiment fo reduce wasle,
genorale on-site energy and wlilize traditional central energy
systams will vary from g fo and from 1o

delay the implomentation which, after ail, will lake place on a
building-by-bullding basis. | does suggesi, however, thal all
muuomlmlﬂhmmmlhoboﬂptwmmh
a8 tax owners lor

bullﬂhw mnmrhld!hmmdhmu

.m-g .em. 8 10 think in terms of & syatem of BNEIgY CONSANE-
Lo in buljdings composad. ol & network ol
Packages ‘or Buldings” demgned’to yield the most appropriale

amount of enérgy efliciency per investment dollar for asch tuniding |

of group of idings and ullimately for the nation, Tha concept is
developed further fator

BASIC CRITERIA FOR IMPLEMENTATION PLANS:

-Evolve B now energy system for bulldings with the minimum of
instiutional, economic and political disruption and with the maxs-
mutn sharing of the payofis
—Frovide a source of readily available capital exciusively for the
hnancing of these enargy efficient packiges for both new and
waigteng busddmgs

-Allow sepatale treatmeni in terms of ccounting procedures
and taxes 1o capitel pay backs as an incenlive 1o overcome the
prosent tengengy 10 reduce capilil Costs in exchange for ncreased
opafational costs
—Darvedop mechaniams by which the energy package is economi.
cally seil-yustnining and paid for from the flow of enstgy savings
until fully recovered
—Provide for some shor-term incentives for immediate relurng

wilh increased retumn lo parhcipants and building ownars ance the |

system has recovered g invesiment costs

—Frovide jor the transler of it from energy ©

Lon into the sawvngs of investmen! secior of the economic Rc-
tnu’\]l Trus would substitule a capital invesiment for wl‘ml would
" lod. an com

se be
mmn‘y—omrgy

3 and host r\g optmization Using only the first set |

rtegrated Ensrgy |

~—Maintain a final symem which permanentty provides mcentives
for technical improvement and sufficient flaxibility to readily absorb
Innowations

—Ewolve a national capability lof comprahengive energy Mmanage-

| meni dasign and engingenng in order 1o creale the most appro-

priste energy packages

OFERNTIONAL
L e




oy pa
—in lilnd campo«-n L
iU i

oup. This is a very gnllbc-lnt point, l}n:o it lugwsls a basic
nced for a system manager/owner who need nol draw bound-
aries al the wall of the particular buliding being Included in the
integrated energy package.

Energy S]'ll!\'h Owner/Maintainer, Tr
be owr

This !unuamnml chnngo from an

pRly-p tom pull market will 1
a more rlptﬂ recrientation of the present industries and & more
flexible use of standards than could ever be achieved under the
kinds of regulalory prescriptive standards proposed by many
advacates of energy conservation in bulldings.

Elpllil Suu:ﬂu A Bpecia 2 f E
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tlon

system and ultimately providing an extension ol ow

This has the eflect of transferring consump-
mersh

expendilures lo savings, increasing the incentives of the
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offs of energy efficl b 1! ¥ lo and
b b structure described

nol a
above.

for the

mech
y cor
will

We
maantlln hmlll o, lrm thore is no reason to pny the penal-
ties associaled with an approach which will substantially and

This workability stems from the fact that all of the ing
neaded to gel underway already exist. There aro presently many
ways o generate capital funds and develop consortia of inter-

y skills and deling and manage-
ment. What is needed is an -mmhr; process. m. doas nol
mean thal much crealive work is not required. However, it does
mean that there seems little reason to delay gelting started, We
belleve that this program should be launched with a sense of
national urgency and pursucd as energetically as If it were an
emergency priority.

A REVIEW OF ALTERNATIVE
STRATEGIES

One k.-‘y roason why these more distan! payolfs are being
in prefy to the earlier offered by an
H i hort-t for the

subsidy

siralegy for enorgy efficient i is that
conslituencies already exist for such allocations. We can only
assume that nothing dramatic will happen 1o change this sil-
uation and that continuation along this route will delay the
action needed now il we are 1o realize the potent on-
ergy efficient buildings. While such foderal lundlng of R&D
is indi: o a flow of
vances which will sub I i

18

| interest.

| buildings strategy can be |

the cosl lo both the sconomy and society.
Why not beam now o sct with vision and leadership rather
than waiting to react with desperation and fo suffer tragic
social cor

Final

While we applaud all efforts aimed at n:hhrmq greater en-
orgy ¥ in buildi we belleve gl y lnal a system
In which 1 ] are the inh i force
will attain its goals more rapidly, Inupcnmai, nnd croatively
than one which to modily b pti
wnd penaity. We also believe that flexibility for IM onhra group
of building industries will be more consistent with the national
Accordingly, we plan now lo urge othors within the
building design prolessions 1o join with us In promoting wha!

we believe musi be rnq-mm asboth a more positive and more
| g the

of snergy effi-
cient buildings lhmuql\mﬂ the nallon br 1980,

THE AlA ALTERNATIVE
The AIA alternative would contribule the supply equivalent

| of noarly an additional million barrels of petroleum per day

wsach yaar until the tull potential is reached. Since we have

leaned consistently toward conservatism in the preceding

astimates, the potential savings are probably well above our

projecied 12.5 million barrels per day. The energy ur!l:lant
on & solf

basis it undertaken within the contoxt of an investment pack-

| age over a 10 fo 30 year period.

We have found no other concept among the ideas prosently
discussad which offers equivalent short term benefils in com-
bination with such rable criteria for long range national
encrgy strategies,

Therefore, we conclude that there should be no delay in
moving ahead with a high-priority national program to begin
implementing a national sirategy designed fo conver! the na-

| ion's building inventory into an energy efficient system by

1990,




RECOMMENDATIONS

We wish 1o stross that the AlA offers coordinative leadorship.
We fuily recognize that no single institution or profession
should or could be dominant in such an undertaking. We seek
to develop a program which others can support 80 thal as a
@roup we may design the most eflective system for achieving
energy efficient buildings throughout the nation by 1980, In this
spirit, we offer the foll g addit 1 1ec s




IN CONCLUSION
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SUMMARY

This proposal outlines THE NATIONAL ENERGY EFFICIENT BUTLDINGS ACT OF 1975.
The American Institute of Architects recommends that this act be put into effect

@s soon as possible. It offers several times more benefics in terms of energy

conserved than other conservation proposals before the Congress. In additionm,

it captures this energy potential without incurring the undesirable economic and

political side effects which accrue in varying degrees under all other current

Pproposal

These benefits include:

Conservation of an average of 850 thousand additional
barrels of petroleum equivalent per day each year until
12,5 million barrels per day or more is reached in fif-
tean years. These are permanent savings which continue
indefinitely.

A non-inflationary stimulus of 2 million or more jobs
in a depressed area of the economy, sustained over the
next fifteen years.

Substantial and increasing savings to millions of energy
consumers.

Ho need for onerous price or tax penalties or other forms
of inflation-feeding means of forcing energy conservation
on the public.

A probable net increase in U. 5. Treasury collections.
The details behind these employment and Treasury impact estimates are con-
tained within this proposal.
Further details on the overall potential of and strategy for a national pro-
gram to achieve energy efficient buildings are contained in two major AIA energy

reporte:

“Energy and the Built Environment: A Gap in Current
Strategies" (May, 1974)

"A Mation of Energy Efficient Buildings by 1990"
(Pebruary, 1975)
AN OUTLINE BILL

An outline of the proposed bill to be used by legislative drafting stafl

is contained in Appendix A.
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The principal features of the legislation are:

38

]

It applies an incentive approach inm lieu of regulatory
standards to achieve energy efficient buildings. This
will result in substantially more energy savings than
would regulatory standards.

It applies to both existing and new buildings.

It provides incentives to all buildinmg owners: buainess
and personal residence. Q

It provides two basic incentives: one for making an
initial investment sufficient to achieve a minimum of
30X savings in existing buildings and 60X savings in
new buildings; and an additional incentive for further
investment and operational efficiency which will reward
achievement of savings greater than these minimums.
Thus, the incentives are deaigned to optimize conserva-
tion, by offering further rewards for higher levels of
achievement.

Business owners have two options for the first incentive:

a, Taking an investment tax credit in the year of
investment and amortizing the remainder over a
normal useful 1ife; or

b. Taking a five year write-off for the total in-
vestment.

Home owners may elect to deduct the costs of their quali-
fying investments in any year up to a maximum of five
years.

Both business owners and home owners are allowed an addi-
tional tax credit equal to 30X of the value of energy
actually documented as having been saved beyond the mini-
mum levels of 30T and 60X for existing and new bulldings
respectively,

The basic controls over the quality and effectiveness of
the program are exercised through a system of certifica-
tions by qualified professional practitioners. No expen-
sive nor cumbersome regulatory apparatus of government is
needed.

ESTIMATED STIMULUS TO EMPLOYMENT

The proposed Act will be a major non-inflationary stimulus to employment

in a depressed sector of the economy. The unemployment rate in the construction
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Obviously, the nusber of jobs created will depend upon the level of total
fovestment and upon the sultiplier used to estimate the total employment effect.
The exact amount of investment which would be stimulated by the proposed bill
is not determinable. The rates needed to have a nation of energy efficient build-
ings within fifteen years are selected as the most desirable. They are 7% per
year for conversion of existing bulldings and 100X per year for new buildings.
These rates would allow orderly industrial development and absorption of the

markets for enmergy efficlent bullding components.

However, in the next section of this report we show a range of estimated
rates. The lowest case shows a 1I rate of conversion for existing buildings
with 107 of the new builldings being energy efficient. The high estimate assumes
a 10% conversion rate of existing buildings with 100% of new buildings being
energy efficlent. These varying assumptions as to the mix and rate of conversion
are also related to a range of estimates about the amount of investment required
to achieve energy efficiency in buildings. These costs are estimated ac 101,
15X and 20% of the value of the construction. When all of these are combined,
the per year investments flowing into the national economy will range from $3.2

billion to $64.1 billion. We believe the most likely investments will be between

§25.5 billion and $50.9 billion (shown by the heavy border enclosure in Figure 2).
FIGURE 2: ESTIMATED JOBS CREATED BY THE PROPOSED MATIONAL
ENERGY EFFICIENT BUILDINGS ACT OF 1975

Prime Jobs Secondary Jobs
Case 5 Spent @ 545,000/Job @ Prime X2 Total Jobs

1% existing and
10% new buildings,

10% cost of package 3.2B 70,000 140,000 210,000
15% cost of package 4.BB 105,000 210,000 315,000
200 cost of package 6.4B 140,000 280,000 420,000

s existing and
100% new bulldings,

Mo
p:;,nh.e 10% cost of package 25.5B 565,000 1,130,000 1,695,000 :r:;;ame
Singe 15% cost of package 38,18 845,000 1,690,000 2,535,000 | ool

o 200 cost of package 50,98 1,130,000 2,260,000 3,390, 000

108 existing and
100% new buildings,

108 cost of package 32.1B 715,000 1,430,000 2,145,000
15% cost of package 48.1B 1,070,000 2,140,000 3,210,000
20V cost of package 64,18 1,425,000 2,850,000 4,275,000
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Applying a factor of $45,000 per job, we calculate the number of prime jobs

directly created. A multiplier of two has been used in estimating the number
of additional jobs stimulated for each of these prime jobs. The final esti-
mate of the nusber of jobs created ranges from 210 thousand to 4.275 million.

We believe the most Iikely results will be between 1.695 million and 3.390
—_—n e — 1

million (see Figure The total unemployed in the nation in April was over

8 million,

FINANCIAL IMPACT ON U. 5. TREASURY

CTORS INVOLVED IN MAKING THE ESTIMATE

There are a number of factors to be taken into account in estimating how

the proposed bill would affect the U. §. Treasury:

1. The basic categories or ingredients comprising the cash
flow impacts upon the Treasury;

The levels of participation' and investment by bullding
owners;

The amount of energy saved; and

The sultipliers to be used in determining groes impact
upon the economy or the GNP.

2 Basic Ingredients Clasaify the Cash Flow. Five basic ingredients are

involved in estimating the net financial impact upon the U. 5. Treasury., Two

of these are positive, three are negative:

Increased taxes from general stimulus to the economy
provided by increased investment attributable to
energy efficient buildings

Increase in corporate income and related income tax
due to redvction of an operating eXpense..........

Loss of income tax revenue from tax incentives in
the bill....vvues

Loss of income tax revenue from private utilities and
energy companies whose gross income would be reduced
by the amount of energy not required to be purchased.. (-)

Loss of income tax revenue attributable to the deductible
interest expenses assoclated with financing the energy
efficient investments
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The Asount of Gross Investments. Before going further with any of the

five ingredients discussed above, it is necessary to estimate the gross invest-
ments made to obtain energy efficient buildings. This figure will be the result

of several basic factors
The number of bullding owmers who act on the incentives.

The costs of the Integrated Energy Packages associated
with the investment to which the incentive applies.

The ratio of business to persopal/residential building
owners,

The percentage of business owners who elect option A

versus those who elect option B in terms of the invest-

ment incentive.

The Percentage of Energy Savings. The incentives are of two basic types.

The first incentive is to stimulate investments necessary to reach the threshold
minimums of 301 savings in existing bulldings and 60X savings in new buildings.
The second incentive is te reward achievements beyond these minimum thresholds.
The first incentive is calculated on the basis established by the actual allow-
able costs of investment in energy efficient buildings. The second 1is calculated
on the documented savings in energy beyond the minimum levels. Thus, the per-

“
centage of savings is aignificant In determining the effect upon the Tressury.

The Multiplier Effect of the Economic Stimulus on Cross Natiomal Product.

Just as was the case in esployment, each dollar of prime input to the economy
stimulates indirect economic activity. There are no accurate estimates of what
the specific multiplier for this type of investment would be. We have included
estimates for no multiplier at all, for ome additional dollar for each prime
dollar and for two additional dollare for each prime dollar. We believe a con-
servative estimate would fall between one and two dollars of indirect GNP for
each dollar of direct GNP,

> THE MODEL FOR MAKING THE ESTIMATE OF IMPACT

How Many Participants. We begin by estimating the number of buildings
which will be converted. This can be expressed, for our purposes hera, in
terms of the percentages of existing and new bulldings which would be converted
to energy efficiency. We envision a range of possibilities from a very low of

1% to an optimistic 10Z per year for existing buildings. Mew building participation
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rates should be higher. Thus, we use a low estimate of 10% of new buildings

up to an optimistic 100X.

This can be visualized by the matrix in Figure 3. The vertical axis begins
at the top with a low of 1T conversion per year of existing buildings and in-
creases down the axis to 10X. The horizontal axis begins at the upper left hand
corner with the low estimate of 10 for new buildings and rises to 100X at the
far right. This matrix gives & range of "mets" which should encompass all rea-

sonable possibilities.
FIGURE 3: LEVELS OF PARTICIPATION
Hew Buildings

20% 30% 50% 60T 70% B80T 90X 100%

f
i

The smallest participation would be in the upper left hand cell, the high-
est in the lower right hand cell. The rates used for making the national esti-
mates in the AIA reports referenced earlier were 7% and 100X respectively for

existing and new buildings. our purposes here, we can cover the range of
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possible impacts to the Treasury by taking the lowest and the highest cells.

We have, however, added calculations for the 7X/100% cell used in the AIA
reports, since we believe this to be a reasonably achievable objective and since
it is che recommended target rate to achieve a nation of energy efficient build-
ings by 1990,

Estimating the Costs of Integrated Energy Packages. Each building presents
a unique case. There is no effective way to estimate just vhat the optional in-
vestment for energy efficiency will be. However, in the AILA energy report, “A
Nation of Energy Efficient Buildings by 1990," it was determined that a reason-
able range of investment costs in obtaining energy efficlent bulldings may fluc-
tuate between 10X, 151 and 20X of the cost of the construction. This report
contains the detailed calculation for gross investments on a national level for
each of these percentages. Those data are used here to calculate the investment
flow. Thus, we expand our model shown in Figure 3 to include these three levels
of cost. This is done by making each of the three cells of the matrix used in

Figure 3 into the beginning of a supporting and more detailed matrix (see Figure

Estimating the Percentage of Savings. Another important factor affecting

cash flow into the Treasury i{s the percentage of savings which are achieved over
and above the minimum requirements of 301 and 60X for existing and new bulldings.
We therefore expand the supporting matrix shown in Figure 4 to incorporate three
levels of savings in existing and new buildings respectively: 30%/60%, 40X/70%
and 50%/80%. This gives us the vertical axis of the supporting matrix begun above

and is shown as Figure 5.

It is

now necessary to divide the data calculated above into the investments and sav-

ings related to businesses and those related to private residences., We have esti-
mated that 60T of these investment costs will be business related and 40X private
residence related. The details of how these estimates were derived are contained
in a technical Appendix B (available upon request). This categorization, however,

imposes an intermediate classification into our supporting matrices,

We now modify the

estimates to take into account the fact that businesses may elect either of two
options with respect to their investment incentive: 1) A tax credit in the first

year of 10X of the allowable cost followed by & normal amortization period of 30
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The net effects will b = result of cale fjons for each of the basic

ingredients affecting the ¢ flow of the 5 reasury (discuss b 2) 2

1. Revenues from economic stimulus.
from increased corporate
for tax incentives.
Losses of utility income taxes.

Losses due to interest deductions.

These calculation st be made for each of five years and then summed to

the total five year impact.

The actual estimatea for each of the basic ingredients are detalled in a
technical Appendix B which is available upon request. A summary of the kay

factors used for each ingredient is contained below.

Treasury Revenues Derived from Increased GNP. For several years the fed-

eral revenues have equalled about 20T of the GNP. Thus, for each of the varying
levels of GNP stimulus attributable just to the investments in energy conserva-

tion packages estimated that 20T will be returned in gross federal revenue:

Derived from Increas siness Income Taxes Attributable

ow Treated as ratin have estimated that

S50% of the energy savings would be business savings, that energy costs would in-
crease during each of the five years at an average rate of 15X over a base year
of 1972, and that the value of energy saved would be an increase to taxable in-

come taxed at an average rate of 481,

Losses from Tax Incentives. We have estimated that 60X of the investments
would be business investment and 40X for personal residences. Separate 1llus-
trations are calculated for business impacts der options A and B. It was
assumed that under option A all businesses would take the maximum 10X tax credit
in the year of installation and amortize the remainder of the investment over
30 years. Option B was calculated under the assumption that all businesses
would elect a five year write-off of the total investment. In each case, the
average tax rate was assumed to be 48X,

The estimated cost of the investment incentives to personal residences was

based upon the assumption that all homeowners would take their maximum deduction

8.
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in the year of installation, since this i{s the worst possible effect upon the
Treasury. Average income tax rates associated with these deductions were esti-

mated to be 30X.

The additional tax credits related to energy savings in excess of the 30%
and 601 minimums were estimated at two additional levels of savings based upon
15% average incresse in energy costs per year and upon an estimate that 30X of
these additional savings would be a direct credit deducted from taxes due. This
assumes that all participants would have sufficient tax liability against which

to take the credit, again the largest possible cost to the Treasury.

Losses from Decreased Income Taxes of Utilities and Energy Wholesalers

Which Result from the Conserved Energy. We have assumed that all of the value

af the estisated energy savings would be a reduction of gross revenues of utili-
ties or other energy wholesalera and distributors. Utilities average paying
approximately 51 of their gross sales in income taxes. Thus, we have assumed
that 5% of the value of the enefgy saved will become a loss to the Treasury

through these reduced tax revenues.

Losses from Deductions Taken for Interest Associated with the Investments

Stimulated by this Bill. Not all of the integrated energy packages will be
financed with borrowed funds. We have assumed that 502 of these investments
will be financed through loans, and that this percentage will apply to both
business ‘and non-business owmers. We have further assumed an average interest
rate of BI per year and have calculated this on the gross estimated loan value
without providing for declining balances. This overstatement should more than
compensate for any understatement which would result from a slightly higher per-
centage of the investments being made through loans. We assumed that business
deductions would be at a 48X tax rate and that personal deductions would be at
an average tax rate of 30I. We then developed a composite tax rate to be applied
to the composite interest deduction. This composite rate of 40X takes into
account our estimate that there are slightly more loans made for business pur-
poses than for personal purposes. (If the amount of these two categories of
loans were equal, the composite rate would be 39% or half way between 30X and
48%.)
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ESTIMATED NET FINANCIAL EFFECTS ON THE U. S. TREASURY

Figure 7 shows a composite table of all of the cases calculated for {llus-
trative purposes. This table contains the extreme cases, and shows that the
effect on the Treasury may vary from a maximum net increase over the first five
years of $147.9 billion to a maximum net loss of $38.0 billion. However, as

noted earlier, we believe the most likely results will fall within the mid-range

impacts of 7% partici 1 /1003 1 dings,

that the economic multiplier should be between 1

that there will be a net

1don and 594.9 billion.

More importantly at this participation rate this policy will save more than

annual increase from the current $11.00 per barrel).

To the American economy, it represents the equivalent reduction of energy

import requirements
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FIGURE 7: FINANCIAL EFFECT ON U. S. TREASURY
($ Billions)
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INTROIUCTION

This summarizes institutional and economic concepts that can effectively
achleve energy efficient buildings throughout the nation. In addition, an
action plan is outlined for launching needed field tests and demonstration
projects. The report serves as a backdrop for the AIA's current initiative
to organize a national coalition of key industrial, financial, professional,

and governmental institutions to provide leadership for carrying the plan for-
ward.,

This study is part of the American Institute of Architects' research pro-
gram to develop ways for the design professions to contribute significantly to
solving the energy problem.

The first report, "Energy and the Built Environment: A Gap in Current
Stratepies,” (May, 1974), estimates the potential energy savings in building
operations by 1990 to be the equivalent of 12.5 million barrels of petroleum
per day. This is about equal to the projected supply capacity of energy to
be produced from domestic oil, or domestic and imported natural gas, or nuclear
power, or coal. Later data have shown the estimated savings from buildings to
be on the conservative side and the projected supply capacities from traditional
energy sources to be optimistic, thus increasing the value of achieving a nation
of energy efficient buildings as soon as posaible.

The second report, "A Nation of Energy Efficient Buildings by 1990,"
(February, 1975), contains estimates showing that energy efficient buildings
are economically feasible. 1In a period of projected capital shortages, invest-
ing in saving energy is much more cost effective for the nation than investments
in producing energy for inefficient consumption in buildings. The report contains
an initial outline of institutional/administrative structures which can make
achievement of energy efficient buildings sdministratively feasible.

In addition to these reports, the AIA is developing a National Energy
Efficient Buildings Act. This proposal outlines temporary tax incentives to
ald in immediate stimulation of energy efficlency pending longer term and more
permanent institutional innovations.

There is a growing acceptance of the idea that significant benefits would
accrue to the nation if our building inventory were made energy efficient. The
technical capacity to achieve energy efficlency exists, but, unless significant
institutional innovations can be developed, it will be many years before energy
efficient buildings comprise a significant percentage of the nation's building
inventory, The key needs are for institutional structures and mechanisms which
will:

(1) Provide economic incentives for front-end capital
investments to save energy.

(2) Provide economic incentives resulting in increased
operating profits as energy savings increase.
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Integrate both the design and management of procuring,
installing, and maintaining the necessary components

of energy efficient buildings and the connection of
such buildings to traditional backup centralized energy
systems,

Develop an overall "delivery system" of equipment
producers, design professionals, insctallation
contractors, maintenance crews, centralized energy
producers, financiers, and governmental entities,.

Agpregate a sufficient market for the individual
components of individual energy efficient buildings
s0 that the delivery system mentioned above is
economically feasible and self-sustaining.

Possible incentives to encourage rapld technical
developments as this dynamic "new industry”
emerges.

Present technical development and demonstration programs do not envision
projects of sufficient scale to meet the foregoing needs. These programs can,
however, be relied upon to develop prototype buildings which will show the
results of applying certain conservation mechanisms and techniques, This
report takes those developments as a basis upon which to build, Thus, while
some of the projected savings are still inadequately documented, that gap should
be filled before the first pllot project proposed herein reaches the point of
actual implementation. Appropriate modifications to the plan can be incorpor-
ated as these data become available. Present indications are that the estimates
used for this report will prove to be conservative.

BASIC CONCEPTS

Distinction Between Energy Conservation and Energy Efficiency

A differentiation between energy conservation and energy efficiency is
critical to an appreciation of the systems developed in this report. Energy
conservation, in the traditional sense, is conceived of as an absolute
reduction in energy consumed, Energy efficiency, on the other hand, is
considered an absolute reduction in the consumption of energy which is
derived from nonrenewable resources. Under a concept of energy efficiency,
it is possible to enjoy the productive and qualitative benefits of energy,
while at the same time reducing demands upon the earth's scarce traditional
encrgy sources, e.g,, oil, gas, coal. Emphasis is placed upon utilization
of renewable resources, i.e., those which occur as the result of natural
phenomena such as solar, wind, water power, and geothermal activity. Thus,
the concept of energy efficiency is considered soclally, politically, and
economically more beneficial than adherence to narrowly defined energy
conservation standards.

An Energy Efficient Building Energy System

The six required institutional structures and mechanisms mentioned above
can be most effectively achieved through a specialized energy subsystem. This
subsystem is termed An Energy Efficient Bullding Energy System or, for short
reference, a Building Encrgy System. The Building Energy System (BES), in
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sdd it lon ro bulldings themselves, will be a network of suppliers and producers,
design professionals, financiers, contractors, homeowners, and government
ageniivs. This system must not be confused with a building's internal energy
syitems, whiich are discussed later as components of the building's Integrated
Energy Package.

In this system, which includes the entire logistic and support delivery/
market system for Energy Efficient Buildings, buildings are regarded as pro-
ducers as well as consumers of energy. Centralized electrical, gas, fuel oil,
and coal systems will be drawn upon only for residual requirements, not gross
requirements. On-site production generally will be limited to conversion of
natural energy flows such as solar and wind.

Integrated Energy Packages

The combination of design and construction techniques and energy equip-
ment which makes a given building energy efficient is termed Integrated Energy
Packages (IEPS). The IEP is not a fixed collection of items, but rather a
selected assortment of practices and hardware tailored to each specific build-
ing. 1EPS will be retrofitted into existing buildings and designed into new
ones. Both operational and nonoperational components are envisaged, as are
design practices, control equipment, and, where feasible, such practices as
energy transfer between various bulldings within a given complex or locale,

IEPS are to be developed through an individual energy analysis performed
on each building by qualified energy specialists,

A Building Energy Utility

The organizational entity responsible for integrating and managing all of
the components of the BES will be the Building Energy Utility (BEU). The
BEU is conceived of as an entrepreneurial private enterprise venture; however,
it could be effectively operated as a publically owned enterprise as well.
While this BEU could be launched as a division or subsidiary of an existing
electrical, gas, or other energy-supply company, it also could be a new venture
capitalized in its own right.

The utility concept is employed not because of present electrical and
natural gas system arrangements (which are usually operated as some form of
utility), but because it will be beneficial to have a tercitorial monopoly
for effective integrated management of the BES, A closer analogy to the type
of utilicy described is the telephone system. The BEU will own and maintain
equipment installed within buildings, and will build its maintenance and
updating costs into the rate structure which will be constructed on a
building-by-building basis.

Inidividual Building Rate Structures

All energy costs chargeable to a given building will be billed through the
BiU, Thus, while electric and gas companies will continue to supply energy
directly to bullding sites, they will bill and receive payment from the BEU.
The BEU will, in turn, bill for all energy costs to the building owner or
occupant. The amount to be charged will be based upon a rate established
for each building equal to the costs of energy had there been no IEP installed.
Costs will be a composite of imported energy costs, maintenance costs normally
borne by a building owmer, and depreclation costs on "normal" energy components
packaged within the building.
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Each bullding owner will receive an {mmediate participation discount
equal to at least 10X of the value of cnergy savings. These savings are
estimated to be up to 501 for existing bulldings and up to BOX for new
buildings. AS soon as the BEU has recouped its investment in that partic-
ular EIP (usually from seven to twenty-five years), the building owner will
recejve a dramatic reduction in energy bills of as much as 45% or more.

The owner will receive a further reduction after the BEU has fully depreciated
the I1EP. The procedure is analogous to a long-term lease purchase arrange-
ment, Rates of depreciation will be consistent with Internal Revenue Code
Guidelines. i

The BEU pays for design and installation of the IEP's, all energy imports,
maintenance of TEP's, and related external components of the system, territor-
fal planning, depreciation of the IEP' i, and general adminiscration and
management costs,

Speclal economic incentives are structured to encourage capital invest-
ments that will result in saving energy. Operating profits, a separate
category of return for the BEU, become larger as energy savings increase;
at the same time, energy costs for the building owner decline as energy savings
increase. Thus, both the seller and the buyer have incentives to save rather
than to sell or to consume energy derived from nonrenewable sources.

A National Coalitio:

Major institutional innovations are not easily achieved. A Hational
Coalition is envisioned as the instrument for providing the sustalned
leadership necessary to stimulate action, This coalition will be comprised
of representatives of key institutions which have an interest in seeing the
program undertaken, and which collectively have the capacity to form the
nucleus to launch a Building Energy System, The American Institute of
Architects is inviting interested partles to join in organizing this coali-
tion as the first step of the following action plan.

THE DEMONSTRATION PROGRAM PLAN

A demonstration program is the proposed means for developing final opera-
tional procedures and field tests which will determine the feasibility of the
concepts. The demonstration program will consist of (1) a number of individ-
uval demonstration projects (from one to nine); (2) a national coalition to
provide overall leadership, coordination, assistance and evaluation; (3) an
orientation project to develop a network of informed leaders throughout the
nation which {s capable of launching similar programs within local communities.
Detalled procedural manuals will be a product of the demonstration projects,

Each demonstration project will be a territory containing at least
10,000 buildings which will be included within the demonstration analysis.
These buildings will reflect a variety of functions, sizes, and comstruction
types. The demonstration plan envisions converting at least 2,000 of the build-
ings to energy efficiency in annual blocks of at least 500,

A pilot project should be started in 1977 with any additional demonstra-
tion projects following by a lag of at least several months. This will mini-
mize the likelihood of repeating initial errors and will also capitalize upon
experiences gained in the pilot projects.
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The implementation plan covers eighty-four months and is divided into
three basic overlapping phases:

Phase 1: Organization and Start Up (months 1-18)

1. Activate Hational Coalition
2, Acquire demonstration project initlators snd spunsors

Il: Project Operation (months 9-78)
1. Each Demonstration Project

a, Project organization

b. Territorial plan and 1EP design
¢, Procurement systems and actions
d. Operation and maintenance

2, Program leadership, coordination, evaluation, and overall
assistance

3. National orientation/training program

11I: Wrap-Up
1. 1Issue final documentation and evaluations

2. Complete national dissemination strategies

The plan is structured to permit any state or even a local community to
take the initiative and launch a demonstration project. Of course, the federal
government could assume s leadership role as well. No new national legislation
is required to launch the program.

A local or state Building Energy Utility (BEU) can be capitalized in a
variety of ways. The key alternatives are discussed in the report, along with
preliminary detailed twenty year finmancial projections for a pilot project
assumed to begin in 1977, A mumber of individual building account illustra-
tions are also developed.

These estimates are based upon the following key assumptions:

a) The BEU "capital™ will be provided on a basis equivalent
to equity capital.

b) Building owners will receive an ismediate incentive to
participate by being guaranteed a reduction in their
energy costs equal to 10X of their nonparticipating main-
tenance and depreciation costs plus 10X of the savings in
energy imports.

a 4T cash return per year will be allowed investors plus
an additional operating profit of 10X of actual savings
realized,

Cash flow generated by the BES not required to pay these
incentives or cash operating costs will be reinvested in
the system.

The initial 2,000 buildings will be converted to energy
efficiency in four annual increments of 500 buildings
per year beginning in 1977,
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Average costs of imported energy (electricity, natural gas,
etc,) will increase by 15Z per year from 1978 to 1983, then
10Z per year until 1988, and 4% per year thereafter to the

twentieth year,

Average costs of maintenance, administration, and construc-
tion will increase by 6% per year from 1978 to 1983 and 41
thereafter,

The overall twenty year performance of such a pilot project is summarized
in Figure 1,

The report concludes that the feasibility of the program warrants immediate
organization of the national coalitign and launching of one or more demonstra-
tion projects. Substantial incentives and advantages will accrue o building
owners, investors and operators of the BEU, suppliers, professionals, and
others who comprise the Bullding Energy Systems,

The benefits to the nation will be even greater. They go beyond the
energy question itself, and deal with economic and institutional innovations
which may serve our economic and political systems well as they seek to
adjust to an increasing scarcity of nonrenewable resources, The approaches
suggested here seem better fitted to a free soclety than either rationing by
governmental allocation or prohibitive pricing--the mijor alternatives now
dominating the contemporary marketplace of ideas,

Therefore, responsible leaders in both government and industry are urged
to Join the American Institute of Architects in forging ahead to convert the
concepts into realities.
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ALUS AFIES IGAR v

SELECTED FINANCTAL PERFORMANCE AND STATUS (millions) (millions)
Cash veserves § 19.287
Undepreciated book value of initial 1EP's 72.455
Undepreciated book value of reinvestment 394,759 $486.501

inftial pald in capital/stock outstanding
(1.773 million shares @ 5100) $177.300

Buflding owner equity
COriginal IEP's $11.124
Reinvestment 24,402 35.526

Unpaid balance on loans to mortgage
IEI's from new buildings
Original 1EP's 6.513
Reinvestment 42.231 48,744

Retained equity from residual cash flow $224.931 $486.501

(dollars) (dollars)
Per share book value, Year 1 $100.00
Per share book value, Year 20 227.00
Dividends pald, per share 56.00

Earnings per share in year 20
Operacing profit
Operating surplus

Return on shareholder investment based on
dividends plus increase in book valur
Annual 9.05%
Compounded 5.29%

NUMBER OF BUILDINGS IN SYSTEM ORIGINAL INVESTMENT REINVESTMENT

A 1,400
B 644
C 588
b
E
F

Class

56

-0~

-0-
Total Buildings 6

Total Square Feet

ENERGY SAVINGS 12
Cumulation from year 1 through year 20: BTU's 39.2 X 10
Equivalent barrels petroleum 6.75 million
In year 21 and annually thereafter 12

on just these 4,688 buildings: BTU's 2.5 X 10
Equivalent barrels petroleum .60 million

Capital investment in year 3 required to build centralized systems adequate to
generate the amount of energy saved:
All Electricity §210 milliom
All Gas 43 million
Gas/Elec, mix currently used in buildings 105 million
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EXECUTIVE SUMMARY

The National Advisory Council on Research in Energy
Conservation has prepared this study as its first annual
report. Omganized in December of 1974, the Advisory
Council is a privat tor forum iblished for the purpose
of promoting an effective national prognm of energy
conservation research. Beginning with this report, and
through future reports and activities, the Advisary Council
hopes 10 develop kable bluey for transf T3
energy conservation into an actual, as opposed o a
rhetorical, component of national energy palicy.

This report clearly shows that emergy conservarion
should become one of @ comprehensive energy
policy, but that presemt national activities do not give
conservation the priority which it should and must have. As
the report points out, delay in undertaking and funding
energy conservation research will reduce the nation's Mexi-
bility in dealing with future energy problems. Without »
reorientation of energy priotities, the opportunity to shape a
more favorable and secure energy future may be irretrievably
lost.

Highlights of the report’s key features and points are

® 2 concept of energy conservation which stresses
energy efficiency instead of a reduced standard of living
or diminished quality of life;
® 2 role for energy conservation as a comple-
mentary strategy to increasing the supply of fuels;
® ovenll frameworks for strategically evalusting
the dynamics of national energy policies;
® integrated views of
(1) present supply/demand forecasts—
(2) varying estimates of the conservation po
tential in different sectors of the economy
(3) present energy conservation research (with
concentration on the federal government's R&D
efTorts);
® u rationale for devoting priority attention 1o
energy conservation in the built environment;
® a comprehensive framework for s balanced,
national research program in energy comservation;
® initial suggestions as to appropriste funding
levels and the general composition of such a research
program.

Energy conservation can be viewed from a number of
perspectives. As defined in this report it means the reduction
of demand for energy from nonrenewable resources. This
concepl entails:

® reducing demand on largescale, centralized
generation and distribution systems;

® increasing the efficiency of energy consuming
systems, and;

® increasing rellance on small, on-site or end-use
conversion systems and nondepletable energy sources

(such as solar).

Drawing on this definition, the source of enetgy may be
mote important from a conservation standpoint than the
smount of energy which is consumed in a particular
Etuation.

Just as energy conservation can be defined in various
ways, it can be acheived through a variety of strategies. A
major focus of the report is the achievement of greater
energy efficiency through technological and institutional
changes. Although a leaner and more efficient energy system
will also require attitudinal and life-style adjustments, these
factors have not been extensively considered in this report,
While some life-style changes may be both desirable and
benefictal, the report stresses that forced consorvation either
through pricing or regulation is undesirable and unnecessary

Special attention is devoted to energy conservation in
the built environment. This area of concentration was chosen
because it Is still grosly neglected despite the fact that it
offers one of the largest, near-term conservation payoils. As
detailed in the full report, energy conservation in the built
environment is more fully consistent with the most desirable
encrgy strategy—one characterized by increased reliance on
renewable resources, diversity of input capabilities, minimiza-
tion of pollution, and improved system efficiencies—than are
many other alternatives for conservation which are currently
receiving priority attention

Conservation in the built environment is examined in the
broader context of ongoing and planned conservation re-
search. Because the federal government appears likely to play
a dominant role in conservation research and development
for the foreseeable future, federal programs and research
projects are most carefully scrutinized. The report seeks to
identify major research gaps and suggests corrective action
Included in this analysis are suggestions as to an appropriate
framework for structuring a national research program for
energy conservation in the built environment and recom-
mended funding levels for the program outlined

The report’s general conclusions may be summarized as
follows

® No sufficient national strategy or plan (includ-
ing provisions for needed research and development) for
achieving energy conservation exists,

®  Present plans, which address only one aspect of
the energy problem, depend upon 2 strategy of refilling
supply lines through further exploitation of fossil fuels
and relying upon nuclear energy as a replacement prior

1o the exh of no wable

®  Present energy policies place conservation in an
undesirable context of having a negative effect upon
individual quality of life

® The need for effective energy conservation is
real, urgent, and of jong-term duration.
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CHAPTER |

BACKGROUND

During the last quarter century, the United States has
moved from a position of an exporter to an importer of
progressively growing ama of energy

Beginning in 1970, nestic  production of energy
actually declined for the fist time. This dramatically
widened the already increasing gap between consumption
md domestic production (see Figure 1-1). Since the early
1950°s this gap has been primarily filled by importing
petroleum

FIGURE 1-1: U. 8. ENERGY PRODUCTION AND CONSUMPTION
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A number of long-evolving factors combined 1o produce
the situstion. Even through the 1960's, the price of energy
relative 1o other products declined, so that energy continued
to be a bargain and consumption was stimulated. At the same
time, new public policy decisions during the latter 1960
based on economic and environmental considerations sowed
the growth in production and processing of domestic fuels
Without complementary policies aimed at limiting consump-
tion and developing alternate, cleaner sources of energy, the

INTRODUCTION

United States relied more and mote upon importing foreign
energy fuels

With the imposition of the oil embargo by the Arab
states in the winter of 1973-1974, what had been & future
problem suddenly became an immediate one. The overlooked
Bp between domestic consumption and production became
painfully apparent to both policy makers and consumers
Eventually, the oil tap was turned on again and the crisis
atmosphere eased, but in the interim the fourfold increase in
the price of oll by the OPEC nations had created a new set of
problems. Fuels to meet America’s growing appetite were
again available, but the price seemed prohibitive. Almost
overnight, the era of cheap and gbundant energy had come to
an end

Initially, government leaders called for achleving encrgy
independence by 1980, Although wvoluntary action to
conserve energy was encouraged, legislative and rescarch
proposals concentrated heavily upon increasing domestic
energy production with related price increases to force
reduced consumption

It soon became clear, however, that energy
pendence within this century would not be achieved. A range
of new technologies will be required and there are un
desirable ecopomic and environmental costs. Estimates of
U.S. expioitable fossil fuel sources have also been revised
downward, Thus, even if the United States can dramatically
increase its energy conservation and production of fuels from
traditional sources, unless alternative sources of energy can
be developed, the exhaustion of nonrenewable resources will
finally force a decline of our energy budget
analysts, nuclear energy seems to hold the promise for the
future, but 1o others, nuclear energy is s *“Faustian™ bargain
Thus, energy must be both g long-range and an international
problem for US. policy,

More and more individusls have come to see that a
comprehensive effort 1o reduce the growth raie of energy
congumption has to accompany efforts to increase energy
production. Some have proposed a new “conservation ethic™
which would stress restrained consumption, environmental
protection and, wherever possible, the utilization of renew-
able energy sources.

Although a new pwareness of the need for a more
intelligent use of energy has been partially created, there has
been little real progress in eliminating energy waste or
developing alternate sources of energy (except nuclear).

Thus far both governmental and industrial leaders have
searched in vain for programs thal can achieve the degree of
energy conservation sufficient 10 reduce demand compatible
with realistic supply capabilities. Much greater percentages of
the conservation potential must be achieved than present
programs will yield. A long-term, high priority, balanced
national research program to achieve energy conservation is

inde-

For zome




148

already a matter of urgent need. This need will become more
acute a3 we move through the 1980's and 1990's,

Research efforts require Jong lead times. The nation is
already behind schedule on this important research agenda
Action 1o h_p_er_oﬁ'rmh &rﬂg\"n;;!;!ﬂlﬂ!&ﬂ; xﬁu.rrgm con-
rinues 1o kg,

The following chaprers will show how important it &5 1o
Place a high priority upon conservation as @ cormerstone of
our national energy policy.

DEFINITION OF ENERGY CONSERVATION

Energy conservation is used in many contexts but
usually means some form of conscious action designed to
reduce the consumption of energy derived from nonrenew-
able resources.

Some proposed energy conservation ideas require actions
which impose penalties upon our standards of living or
comf our quality of life, economic development and
well-being, and our freedom of action. Examples are high
prices on gasoline to limil consumption or outright rationing
Other contemplated sctions are mandatory temperature
controls in buildings. These are, to be sure, ways to achieve
energy conservation. Bul these are not the tactics which this
Council seeks 10 promote

TAlo included under the shove definition of encIgy
conservation would be such efforts as developing capability
for large-scale centralized electrical plants to convert sol
erergy. Nuclear fusion, which can produce more usable fuel
than the mw material fuel it consumes, is another current
concept for conse ed energy
But once agin, these are not the forms of conservation
falling within the purview of this Council

Energy conservation, as used by the Council, will mean
the reduction of demand for energy from nonrenewable
resources, It will also mean the reduction of demand on
large-seale ¢ lized ge and distribution. systems
that might use any eénergy raw materials. Moreover, it is
reduction of demand which comes about from increasing the
efficiency of the operations of our energy consmming
systems. Small scale on-site or enduse conmversion and
nondepletable energy (such as solar} are included a energy
Consenvalion measurcs.

nonrenewable resource b

Conservation is not to be advocated just for conserva
tion's sake. There may be areas in which the utmost technical
efficiency must be waived because of economic, political, or
social nonfeasibility. We believe that these less repressive
opportunities should be fully exploited ahead of “panic™
measures which, In the light of subsequent events, will be
seen to have created unnecessary hardships.

This rather general definition will take on more spe-
cificity as the reader moves through the following chapters

THE FOCUS OF THIS REPORT
Clearly, the scope of energy conservation even as defined
above covers many complex phases of our economy, crosses

all types of and affects all facets of life

Accordingly, Council reports concentrate upon specific areas

institutions,
for more detailed treatment, This report will deal with the
area of energy conservation in the built envin .
term “built environment™ ks broadly defined. It includes the
design, construction, and operation of buildings and the
spatial relationships of buildings and various functions. The
way in which the built environment evolves affects where
and how we live, work and play, how we must travel, and
many dimensions of the quantity and type of energy wl
we must consume

hich

CONCLUSIONS AND RECOMMENDATIONS
The key conclusions stemming from the following
chapters can be summarized as follows
(1) There is presently no sulfi

ent national strategy
or plan (including needed research and development) for
achieving energy conservation

(2) Our basic operational national energy strategy Is
1o refill the energy supply lines by further exploitation
of fossil fuels and rely upon nuclear energy to be the
replacement before these TesOuToEs are
exhausted. Solar energy, as a renewahle resource, appears
as a major source for further development

nonrenewahle

(3) The need for energy conservation is real, urgent,
of longterm duration. Projected energy supply
deficiencies the next uch
magnitude as to require either drastic measures to curtail
consumption or such substantial imports s to cause
serious economic problems for the entire United States
economy and for These impacts can,
however, be avoided if we develop and sustain a high
priority, effective national program of energy conserva-
tion until a renewable energy source is developed

(4) Although energy conservation is supposed to be
& major component of the nation's energy strategy,
proposed funding levels belie the reality. The federal
budget for FY1976 continues 1o relegale conservation
research 10 u relatively meaningless position. Il this
imbalance continues it will likely cause the nation to

and

over three decades are of

every citlzen

miss most of the conservation potential for at least two
decades

(5) Many present energy paolicies place energy con-
servation into the context of undesirable and unneces
sarily onerous tactics which have negative effects upon
individual quality of life.

{6) The conservation potentials associated with the
built environment are more than adequate to close the
projected supply gap for the next three decades, but
there are severe doubts that present policies will capture
this opportunity
It &5 entirely possible for the mation to comrect the

current deficiencies in energy policies and 10 develop a
comprehensive approach for effective achievements of energy
conservation which
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(a) is in the interest of both individualy and
nation,
(b) is adequate to solve the projected supply
gaps, and
{c) will place our nation's energy sysiem onlo a
mote desirable long-range pathway
The key recommendations for how to begin are
(1) The federal government should declare a high
priority national program to achieve a nation of energy
This program should become the
3 dramatically extended research and develop-
ment program which is outlined in Chapter V

ellicie
basis for

buildings.

(2) A national energy conservation strategy should
be developed which is based upon forecasted advances in
knowledge and technical capabilities which could be
achieved with a high priority research and development
eflorn

(3) Funding for conservation should be
rapidly increased 1o the value of the
potential annual savings. This funding will approximate
$300 million per year. OF this total, we recommend in

energy
sbout 1% of

Chapter V that $170 million be designated for the built
environmen!. This percentage spproach is admittedly
derived in o mather arbitrary manner. However, in
reasonably new aress of research it is difficult to use a
“bottom-up™ approach. We would point out that if this
amount were expended each year for filteen years with
no returns {obviously there would be some immediate
retumns) and the estimated savings shown in Chapter [II
began in the 16th year, the total fifteen year outlay
would be recouped within the sixteenth year. In addi-
tion, actual allocations would be based only upon firm
project proposaly.

(4) Achievement of energy conservation should be
regarded ss a complex innovational problem. Present
concentration on smallscale demonstration projects
(especially in the built environment) is neither an
adequate nor effective mechanism for achieving such
innovation. A comprehensive “innovation strategy”
should be developed. This strategy will require sub-
stantially more knowiedge which well-funded and
balanced research efforts can generate relatively quickly
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CHAPTER II: UNDERSTANDING THE ENERGY SYSTEM
FROM A POLICY PERSPECTIVE

Development of sound energy policies depends upon a
cleasr and comprehensive understanding of our “energy
problem™ and of our “energy system": what it consisis of,
how it has evolved, and how it could evolve in the future

DEFINING THE ENERGY SYSTEM
The energy system can be thought of as a complex series of
major subsystems, Five basic subsystems have been identified
for this analysis:
A. The World Inventory of Basic Energy Re-

took place directly at the point of consumption as a part
of the end use system
(2) Nank and SOUrces  were
employed only through various forms of intervention
which “organized” the natural flows occurring snyway
and which had no significant impact upon either the
quantity or the quality of such energy sources. These
might be called man-organized energy systems
The invention of the steam engine, the discovery of
electricity, and various other landmark technological dev-
lop 3 of the ind | age i duced 2 new era of

sources: the natural system into which man i nes

in capturing energy for his use (sun, wind, petroleum,

coal, natural gas, etc.). Nature to0 uses many of these
same natural energy systems in complex ecological
relationships

B. Energy (Raw_ Material)  Acqui Sys
tems: the process developed by man 1o acquire energy
raw materials (animal training, mining, ofl wells, dams,
elc.).

C. Intermediate Conversion  and _ Distribution
‘iystm:__;s_r;;q:rws through which the initial eneIgy raw
materials are converted to a more useful form (electrical
generating plants, oil refineries) and transported (pipe-
lines, trucks, trains, electrical transmission lines, etc. )

D. End-Use Consumption Systems: places where
the energy s actually converted into productive work
such as heating and cooling buildings, driving industrial
machinery, and powering engines in autos and planes.

E. Environmental Exchange Systems: the natural
eco-systems which bear the resdual eflects of man's
acquiring, processing, and using energy.

These five basic subsystems have never been static.
Throughout most of history the principal sources of encrgy
have been human labor and domesticated amimals. Then
inventions began 10 ocour which used natural energy flows,
Sails were d on ships and windmills were constructed;
waterfalls were used (either from creation by nature of by
construction of a dam) to power mills; habitations were
fash d to take advantage of natural f for human
comfort at home and at work; heat was derived from local
materials, largely wood and coal.

These carly energy systems have two features worthy of
note.

(1) All five basic subsystems were operated in close
proximity to and as an integral part of the end use
gystem. For instance, the breeding, growth, capture,
and/or training of work animals required extensive
systems of acquisition and transportation. However, the
energy source was placed at the point of consumption in
its natural form. No intermediate conversion of form was
necessary. The conversion or utilization of the energy

energy. Demand and usage began to grow more rapidly and
more sources were developed. Wood and coal were used in
greatly increasing amounts as fuel. Later, centralized
electrical generating plants began to emerge, representing a
major form of intermediate conversion and a major new type
of distribution system. Note that this conversion later
occurfed In & centralized plant remote from the end-use
systems,

In other areas of everyday life, petroleum became more
popular. The internal combustion engine was developed.
Large-scale petroleum refineries (a form of intermediate
processing) evolved. Gasoline and fuel oil distribution sys-
tems grow.

Similarly, natural gas was introduced on an increasing
scale. Pipelines were installed to more and more locales and
facilities. And, more recently, nuclear power has entered the
scene.

Among the principal energy festures of this industrial era
were:

(1} A continuing trend to substitute mechanical
energy for animal energy.

(2) An overwhelming reliance upon nature's capital
for energy mnaw {finite, uble
resources).

(3) A rapid expansion of energy sources and known
world reserves (hence, the phrase “an era of abundant
energy’’).

(4) A reduction in the relative proportion of energy
costs o other costs of production and of living (hence,
the phrase “an era of cheap energy™)

(5) Development of large-scale and complex
logistical systems for initial acquisition of the energy raw
materials.

(6) Evolutions of systems which require extensive
intermediate and centralized conversion andfor pro-
cessing plants for the energy raw materials before they
are placed in usable form at the point of use.

(7) Related evolution of exiensive transportation
and distribution systems for both the raw materials and
the comverted or processed intermediate energy: mail-
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roads and pipelines to move coal, petroleum, or natural
gas from the mines and wells to the electrical generating
plants and refineries, and then the distribution systema
to get the electricity and refined petroleum to the points
of end-use.

(8) Institutionalization of & strong and powerful
“bias” to solve present and foture problems by exten
sions of existing systoms.

(9) An increasing inertia and much longer lead times
required to affect basic changes even affer decisions to
change have been reached
From this brief summary it can be seen that there are

two hasic categories of energy raw materials:

Income Energies™ are those
sources of r‘:;-rrgs which are n;!_\.arill_) i ch‘lrnrlg and
renewable and whose use does not diminish the chance

® "Nature's Curr

of future utilization of the same resource. Examples are
hydropower, tidal power, and solar energy such as light,
, wind, and thermal ocean gradients

ture’s Capital Energies"™
able (finite) substances whose use for encrigy at a given
permanent Included in this
category are nuclear fission and the hydrocarbon family
{coal, petroleum, natural gas)

are those nonrenew-

time k& a consemption.

There ase also two basic categorics of man’s energy
systems
® Man-crganized energy systems thal reorganize
that yields energy as a
by-product of renewable natural energy flows

®  Man-made energy systems that perform 2 perma

natural forces in 2 manne

mw onversion of energy stored by nature in one form
{sech as petroleum) tnio a consumpibon unit which &
not a by-product of natural forces but a permanent
exchange of s nonrenewable resource
Figure 2-1 summarizes
g this analytical scheme, the energy problem then
efined as the combination of
Determining and
adequate supply of energy raw materials {fuels)
are to be fulf

odel of the energy system

securing sources for the

®  Determining what demand
what price and in what manner

®  Technological linking these supply
demand relationships through some form of
efficiency” in need or
TesOUrce management

®  Maintsining acceptable and prudent environ
mental exchanges balanced in terms of the consumption
of finite natural resources, the restoration of natural
balances upset by man's intervention, and the way in
which residuals or pollutants are dealt with

timal

terms of demand, cost, and

SELECTED ENERGY POLICY ISSUES VIEWED FROM
THE STANDPOINT OF THE ENERGY SYSTEM SUPFLY
AND DEMAND

All operatons within the energy system are concerned
with supply and demand. However, both terms mean
different things to different people, are viewed from differ-
ent time horizons and perspectives, require entirely different
management approaches and actions, and operate under
differing economic and political processes. Generally speak-

ing, what is today termed “the national energy problem™ has

from_the basic problem of equali

gown
;J-E-Ill'-lﬂl
" We begin by observing how the operators in each of the
five basic subsystems view these questions

The demand for energy begins with individuals operat-
ing in
corporations and industrial pla
tion gystems lor movement of [
purchase aul
and commute

the end-use systems: home and building owners,

trucking and (ransporta
s, individuals deciding to
. take plane or bus trips, live in the suburbs

work, It is readily apparent that energy
demand is not a pure demand in and of itself. It results from
other demands, such as decision

certain lighting levels, or add

have air conditioning,
uildings. In this sense
nd,

user

then, energy demands are derived den

i primary

demands, a1
awever

least 50 [ar ms the end is concerne
encrEy omes & pretequisite to being able to
fulfill primary demands effectively

Thus, the end user becomes interested in energy supply
Because the system has evolved as it has, however, the
consumer generally does not think of the end-use system as a
potential conversion system for energy. Rather, the users
think of themselves almosi exclusively as purchasers of
energy supplied in a readily !
their

sable form 10 mmodale

Thus, the end user thinks of “hook+ 1o
electrical lines, to natural gas lines, to fuel ol ¢

needs
coal
deliveries, to comer gasoline stations, etc. The end user of
encrgy becomes a purchases of a consumption good whose
supply should be assured by the smooth functioning of some
other set of encigy institutions operating within t em
utilities, gas companies, and o on In this
consumer purchases encrgy from an energy retailer

The “energy retailers” may encompass several companies
of institutions operating in an interrelated chain. For our
purpose here, they will be considered as a unit

To the energy retailer, emergy demand is a primary
demand—it is what retailers are in business to provide. This
function may fmvolve a combination of pr
acquire fuels for energy
another

sense,  the

cesses which can
in ong form, convert them into
form, and distribute them 1o the consumer. For
example, electric companies—whether publicly or privately
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owned—operate large, centralized generating plants which
receive coal, natural gas; petroleum, or other forms of fuels
and convert these malerials into electricity which is then
distributed through complex Ihm to the energy consumers.
The electric P h its energy raw
materials (except in ﬁw case of hrdmdcﬂm dams) from
companies primarily engaged in materials acquisition

Any intermediate processor or distributor can be viewed
in the same light, although a single corporation may operate
scross several subsystems, For example, 8 major oil corpora-
tion is involved in drilling crude oil, buying crude oil from
foreign or other sources, transporting the crude oil to
refineries, operating the refineries, operating trucking or
pipeline gystems to distribute the refined products, and in
some instances operating the retail outlets which make final
delivery to the energy consumer-as in the case of gasoline,
for example.

In other cases, of course, these various intermediate

If C i and distrit are carried out by
spmllu_ed companies operating within & segment of the
system.

These “energy retailers” must make extensive capital
investments. It takes several years for them to develop new
plant and/or distribution capacity. Thus, their perspective of
energy demand is that it is a primary demand which they
must anticipate at least several years into the future. If an
average of five to seven years is required to get additional
capacity into operation and another thirty or so years is
needed to amortize capital investment, it is apparent that
huge investment and business decisions are made on the basis
of expected demands for the mext two, three, or four
decades.

These forecasts of demand are absolutely critical aspects
of cconomic survival. From them flow various decisions
which will profoundly affect all aspects of our national life.
By and large, the anticipated demands are derived by
projecting past demand patterns into the future.

The retailers, then, become intermediate raw material
consumers, who in turn look toward someone else to acquire
their basic energy raw materials. Electrical generating plants
buy coal, natural gas, and petroleum. Refineries buy crude
oil. Natural gas companies (in terms of their retail function)
buy gas at the well head, etc.

Those engaged in acquiring the buuc energy . raw
materials can be termed energy b e

industries must be concerned about new technologies. Thus,
it is natural that the petroleumn and natural gas industries are
concerned  aboul  expanding lI::n inventory of known
reserves, ling the b bility 1o tap new
reseTves mch as deep ocean drilling - lnd paying attention to
such environmental difficulties as massive oil spills.

It is also marural that the preferred new sources of energy
are new supplies of the same energy raw materials which are
already in use, maintaining the presen! system structure.
Therefore, research secks to expand our scientific and
technological knowledge to the point that oil can be
extracted from shale rock, coal converted 1o gas, and nuclear
electric plants built 1o feed the present electrical distribution
sysiems

SOME SUBTLETIES OF SUPPLY/DEMAND RELATION-
SHIPS
There are many factors working within the energy
system which make normal economic assumptions about
market mechanisms Jess useful than is true in many other
areas of the economy. The petroleum, natural gas, coal, and
other subsystems are structured in such a way that the
consumption units have little short-term flexibility in shifting
to alternative systems. This tends to make demand become
rrh.lusm;!\f m;la!_t_b_u_ -even th |Immgl: prices increase, consu _s
d continuing c onsu mptmn at
onsider, for (nm‘ple the choice
wvallable 10 an individual who has bought & home in the
suburbs but works in & city where no public transportation
exists. He must use gasoline to commute to and from work
Or consider what options the eclectrical consumer may
exercise. How many people could live effectively in today’s
America without electricity in their homes and places of
employment? In this sense, energy systems tend to evolve
“locksin” positions in  which the demand becomes
increasingly inclastic as the wser’s capital investment required
o convert to alternative sources of energy goes up and the
Mexibilicy of comversion goes down—either by virtue of the
costsof ¢ or the availability of a substi
Problems of short-run inflexibilities are also pl:ul:nr
throughout both the retail and wholesale levels of the supply,
intermediate conversion, or processing and distribution sys-
tems. Most of these systems are established 1o capitalize

that in some cases the same firm may act in several of lhﬂt
key roles.

The energy wholesalers view demand in much the same
way as the retailers, They make projections of future
demand. Like the retailers, they too must make extensive
capital investments whlch require long lead times. If present

lies are ch deq they must locate addi-
tional supplies.

1f present energy technologies are inadequate, the energy

upon ec of scale. For example, even though about
2/3 of electrical power is lost in the conversion and
distribution process, electricity is still relatively chesp
because of the economies of scale that can be realized
thiough the large g 5. Present y'e Iy
lock ut into these large-scale systems. Generally speaking, Ihe
larger the economies of scale are, the larger the capital
investment must be. There is, . the pressure lo
utilize the full productive cap alled generating
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The fact that most energy systems are operated as
utilities adds another distorting picture to the economics of
energy policy. Competition within a given territory between
suppliers of the same type of energy is very limited. Fuel oil
and coal can be competitive, but natural gas and electricity
are traditionall pplied by comy which have been
given a temitorial monopoly. At the same time, the rates
which can be charged are controlled by state and/or local
governments. If the total capacity of the energy plants is not
utilized, the company does not lose money; rather, the per
unit cost of the energy sold is increased. Thus, the utility is
assured of recovering its cost plus a “fair” return on
investment. This leads to such paradoxes as those seen during
the 1973 oil embargo and energy crisin. Citizens were
requested, even direcled, to conserve energy. They did so. As
a reward for their efforts, within a few months the utilities
were requesting price increases, partially because of the fact
that all of their generating capacity was not being used.

Thus, there are pressures which operate to utilize the full
productive capacity of fled g g capability. If
after a few years, an extensive capability is built to convert
coal into electricity, the system installed to do this will
become a political and inertial force to stimulate the
consumption of its product even though it encourages
throughput consumption of a nonrenewable resource. There
i litele Mstoric precedent for an industry encouraging o
limitation of the use of i products or services. It seems
quite unfair to expect the emergy industries fo behave
differently. In fact, owr ecomomy would probably not
tolerate such behavior.

This is an important point when one is considering
policies with respect to conservation. The most opportune
time to encourage cffective conservation investments is
before the installed generating capocity hay been created.
After that has occurred, conservation investments cost
appreciably more because the economies of savings may not
be realized even by the consumers.

It has been noted that both end-use consumers and
energy retailers who operate the intermediate conversion and
processing and distribution systems are limited in any
short-term substitution of alternative energy sources. The
clectrical power system is the mosl extensive of the
intermediate converters. Major arguments are now being
advanced that the electrical industry should be rapidly
expanded because electricity is one of the most versatile
forms of energy Lo be delivered to the consumption point,
while at the same time it permits a variety of raw material
inputs: petroleum, coal, natural gas, nuclear energy, This
characteristic essentially permits the conversion system to
handle the shifts between the various raw materials as the
supply ebbs and flows. There are, therefore, proposals to
“electrify the nation™ as an important part of energy policy.

The surface “diversity™ of electricity makes this option
appear attractive. But it should be noted that most generat-

ing plants have been specifically designed to convert one type
of source material, such as coal. It is an expensive and
lengthy process 1o change the capability of such a processing
and conversion plant to sccept a different fuel. This feature
tends 1o limit the realistic short-term fexibility of even the
electrical system with respect 10 source materials.

In our present system, the energy demands that are 1o be
filled are determined essentially by the market mechanism,
Le., anyone's & d for energy i dered legiti 50
long as there is a willingness and ty to pay. This might be
termed_nondifferentiated or_nonlegitimated_demand. The
ultimate purpose for which the energy is being consumed is 2
purely private matter. In fact, until the last two years, the
enctgy suppliers have aggressively sought to “create demand”
for their products, just as other businesses. Exampies include
developing bargain rates for all-electric homes and for volume
users of energy, These practices are consistent with the
trad: | i fonality which seeks to optimize the
return on the investment in a given enterprise. There has
been a great deal of promotion to drive production up in
order 1o drive costs per unit down. Thus, the more demand,
the better

As the previous discussion makes dear, the present
supply fdemand structures can become self-stimulating up-
ward spirals. Projections of more demand by suppliers
stimulate plans to increase supplies. Any temporary over-
supply will tend to stimulate consurnption, which in turm will
produce profections for more demand, thus requiring more
supply capaciry.

Now it appears, however, that it will be increasingly
difficult to meet the supply levels requited 1o sustain the
powth in demand. Thus, a variety of ideas are being set forth
which tend to question the legitimacy of demand determined
Efffl-" on the basis of economics and the ability to pay. For
example, questions are being raised as to why we should be
able to draw indiscriminately upon systems which result in
consuming—for what some regard as frivolous reasons—
increasing amounts of the earth’s nonrenewable resources.

An increasing concern can be expected within the
national energy policy for deriving ways in which demand
might be legitimated. The present debate centers around
whether to set prices high as 8 restraint on demand or
whether to ration as a restraint on demand. The tensio
between these of what type of e.nﬂﬁ- for what
types of purposes will bg‘uume: more eviden! issue in energy
policies over the next several decades. .

These considerations of supply/demand should be
concluded by again emy ing the relative inf) y of
the supply/demand situation. The highly centralized energy
supply systems are so complex and capital-intensive that it
takes about a decade or more 10 make substantial adjust-
ments. This means that interruptions in building capacity or
in developing the supply system—such as a technological
breakthrough in nuclear energy that does not occur (perhaps
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the fusion process will not become feasible until after the
turn of the century)-inject a problem which cannot be
immediately remedied. The slowdown in construction of
refining and clectrical generating capabilities during the
debates about emvironmental quality is going to result in
shortages of energy supply capacity that cannot be com-
pensated for in less than the next 10 or 15 years. Thus,
relatively short-term interruptions in the evolution of the
energy system can introduce relatively long-term periods of
scarcity becouse of the time required to compensate elve-
where within the overall system, This makes it likely that the
carly difficulties of the ofl embargo of 1974 are Indicative of
the future rather than a temporary exception

BASIC STRATEGIES
The conceptual differonces must be established between
policies, which are general statements of goals and the means
fou achieving them; strategies, which are the operational
plans for execuling policles; and effects, which are the
outcomes of consequences of the strategies pursued. Not all
of the effects of sirutegies are announced snd deliberately
sought goals. For example, there has never been a deliberate
strategy which has procliimed the deterioration of our
environmenl as an objective; yet from a practical standpoint,
environmental  deterioration been a longterm
consequence of the types of strategies which have been
pursued. This difference can be thought of as the difference
rical o proclaimed policier and operational or
ults of what we do regardless of what we sy,
_policy h“""_"_i!_.,_‘il{'i'ﬁ’l‘_l,. sirategy,
frequently
would have
extremel
ln [ rumulate and bec

has

ling both the p I and importance of
energy comservation ax one cornersione of a prudent
mational energy policy, we must understand preseny policies
a3 operational strategies. The foregoing paragraphs on supply
and dernand characteristics of the present energy system
began to introduce us to some of these strategies. However,
we need 1o go into some further detail

Strategies Concerning Energy Source Materials
1. A Serategy of Throughpur Consumption—which
is used here ms the conversion of energy materials that
are nonrenewable and which, after being converted, are
essentially exhausted. That is, when petroleum or coal
has been burned, there is no way to recycle it back into
the basic world resources inventory. It is » permanent,
irreversible and irreplaceable conversion.
2 A Swategy of Long-Term Rencwable Energy
Sources—this would entail the use of such resources as
wood-—-jtems which can be renewed within several

decades. For practical purposes, this category is included
here only for theoretical accuracy. Thete are no signifi-
cant programs of energy systems using these renewable
resources.

3. A Strategy of Energy Recovery-which is used
here as the conversion of materials that are the residuals
or waite from other previous processing. Use of garbage
and other forms of solid wastes to generate electricity bs
an example. The recovery technologies are beginning to
take more definitive and commercialized form. It seems
safe 1o assume that during the next ten years or so they
will begin to be more common. Opportunities for
conversion to these systems are particularly high in areas
such as lurge suburban developments where the basic
investments in traditional sewers and other waste
disposal systems have not been made, From the stand-
point of energy conservation, this is only a relatively
more desirable strategy, since it may be only a modifica-
tion of throughput consumption. Many of the waste
materials that can be recovered are the residuals of other
industrial processes which used up nonrenewable
resources. However, it is also true that many of these
wastes are derived from long-term renewable resources--
such as wood that goes into the production of paper. Jr
should be noted that recycling technology i progressing
at such a rate that reprocessing of the waste materials
into other weful products may be more desirable than
their second consumption for energy which would make
them nonrecoverable. Nevertheless, the concept of using
recycling for encigy generation has some promise, and
deserves a place in any strategic framework.

4. A Smategy of Nanwal Processes—the last
strategy has to do with a retumn to the concepts of man's
intervention in nature 1o reap energy as a byproduct of
natural processes by a comversion procedure which does
not deplete nature’s resources. These were the types of
energy transactions which man developed early in his
history

Strategies Concerning Energy/Environmental Exchanges and
Effects

1. Nondifferentiated Demand to be Supplied as the
Top Priority without Adequate Regard to Side Effect-
this is the basic strategy which was dominant with
respect to environmental exchanges until the middle to
late 1960's, when concem for the environmental impact
of our industrial and economic activities began to make
itselfl felt in political terms. Such things as the exploits-
tion of forests, the scars of strip mining, dirt dams
holding water from inadequately controlled mining
operations, and oil spills with their attendant dead
marine life are all well documented and need no further
discussion hete. Prior to surfacing of these concerns, the
basic strategy of supply and acquisition was to extract
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raw materials at the least cost without too much concern
for the environmental impacts incurred in the process

2. Non-Differentiated Demund - to be Supplied with
a Smategy of Restoring Undersirable Environmentol
Effects—this is the ame basic strategy as that discussed
sbove in terms of the sanctity of demand. However, it
differs significantly in its treatment of the environmental
side effects which flow from extraction of the energy
raw materials. This strategy includes concern for cleaning
up oil spills, for restoring strip-mined mountaing to their
more natural state, and for pursuing a variety of other
actions which are deemed necessary in order to restore
the environment. The central bssue in this strategic
debate is whether the costs of the environmental
restoration should be borne by adding 1o the cost of
production of the product (energy) or by various forms
of subsidy. The technology exisis to restore many of the
environmental scars of energy extraction and acquisition;
however, the one environmental impact that cannot be
changed in any way & the foct that once a ton of coal,
barrel of petrofeum, or ton of uranium has been used to
Pproduce energy for current consumption, its value as @
resource available to future generations and to other uses
is forever lost. The conversion of encrgy from nonrenew
able resources is always a net reduction of the potential
man-made energy pool left in the environment

3. Prevention of Degradation of the Environ
ment—this siritegy seeks to prevent strip mining from
occurring rather than cleaning up its results. Carried to
the ultimate, this strategy would be very comservation-
orlented. In its extreme, it would seek 10 minimize the
nonrenewsble raw materials consumed in the generation
of energy. This limitation could come about by the
introduction of mechanisms other than price for
determining which energy demands should be regarded
us legitimate, It would also seek to minimize environ-
mental exchanges by encouraging the use of current
income energy sources converfed and consumed in a
mannes which would be the least polluting 1o the
environment - thus reducing as much as possible the net
impact of man’s intervention in natural processes to
acquire the energy necessary to fill legitimate needs

Strategies Concerning Intermediate Conversion and Distribu-

tion Systems

I.  Eeconomifes of Scale-most intermediate conver-
sion systems are large in scale (and are more cost
efficient the larer the unit is)

2. Diversity of Source Material-this involves the
potential for use of a number of energy raw material
mixes by the intermediate conversion systems.

3. Ecomomies aof Conversion Efficiency-one
important energy conservation strategy s the drive to
increase the efficiency of the centralized conversion

processes. For example, f the electrical generating
systema were 23 efficient miher than 1/3 efficient, we
could reduce the amounts of raw materials consumed in
generating electricity without
electricity consumed

4. Economies of Delivery Efficiency: The Most
Economical Way 1o Move the Energy 1o the Point of
Intermediate Conversion and Then 1o the Foint of
Consumprion-included are power lines, pipelines,
barges, trucking, etc. More efficient transmission pro-
cexses are being sought and can be expected 1o be
developed soon.

ecting the amount of

Strategies Concerning End Point Consumption Systems

1. Reliance wpon Central Systems—the dominant
operational strategy in most consumption units entails
reliance upon large central off-site generating and conver-
sion systems (the principal exceptions are in the area of
transportation),

2 Low Cost and Abundant Energy Supplies —the
dominant operational strategy of present consumption
units has essentiafly assumed this condition. From a
design standpoint, present emphasis upon low capital
investment or first costs versus higher operating or life
cycle costs stimulates inefficient energy consumption.

3. Higher Cost bur Still Unlimited Supply of
Energy —arguments are now sdvanced for 3 foating
market price system which will Incresse the cost of
energy dranatically in periods of scarcity, thus restrict-
ing demand and encouraging more supply or develop-
ment of substitutes as the present “capital accounts” of
nature are exhausted. This is a modified version of the
present demund strategy which is based upon “economic
determinism,”

4. Energy Scarcily at Any Price —extra-market con-
siderations (environmental or political lssues) can sffect
the operation of the economy and lead to periods of
temporary disequilibrium causing scarcity, During these
periods, some form of allocation and conservation drive
Is necessary because the supplies are inadequate 1o the
demands at any cost (or at least any scceptable cost),
There is little present official indication that there is an
operational recognition of the fact that an energy
scarcity strategy Is necded only temporary crisis man-
agement. This belies the upparent facts which indicate
that a chronic era of scarcit t least the
next four 10 six decades—unless major strategic redire
tions can be achicved, e

5. Degree of Pollution-there has been, since the
late 1960's, increasing emphasis shifting to a nonpollut
ing strategy. Additional items are being added to the
definition of pollution -heat into the atmosphere, noise,
elc. At present, the concern rests largely with individual
plants and buildings, and with the waste management




efifuent or al least
untreatable effl
siderations may

wd toward mo

macro con-
the vari dels of the
ecology of pgiven arems (such as metropolitan Los

Angeles) evolve. These developments will generate
significant impacts upon planning activities.

DEFINING THE
STRATEGY
Each of the forego

MOST  DESIRABLE ENERGY
strategic categories is evident to at
least some degree within our economy, However, not all are
of equal desirability. Those strategies which are most
desirable and those which are least desirable must be defined.
This can then become a guide to evaluating our overall
national energ

In Figure 2-2, each of the strategies discussed above is
listed and tentatively ranked for its relative desirability
Clearly, the best solution would be 1o have a sei of national
energy policies with would utilize those strategies regarded as
most desirable as much as possible. Of course, this cannot
occur overnight, and it will probably always be necessary to
have in operation some of the strategies which are classified
as undesirable. However, our energy policies can be evaluated
from this perspective, hoping to sssure that the undesirable

Te=-504 O - 78

operations we held 10 th and that their

relative importance wil' decrease in the future
In terms of this framewnrk, the following statements
might be sid to characteérize the most desirable strategy:

® Maximum reliance should be placed upon
natural processes from nature’s current income, with a
corresponding minimization of demand upon nonrenew
able resources whose conversion is permanent

®  With respect to intermediate conversion and
distribution systems, it might be said that the most
desirable strategies lead toward more diversity of input
capabilities and toward higher efficiency of both the
conversion and the distribution systems

&  With respect to the consumption units, it might
be generally assumed that the most desirable stralegy
would be one which combines directions leading from
low to high efficiency, from centralized to decentralized
energy systems, from “Nature's Capital™ sources toward
“Current Income™ natural energy sources. All of these
objectives would be embodied in a strategy of energy
conservation.

®  Environmental strategies should rely upon pre-
ventive measures, with restoration as a fall back alter-
native
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FIGURE 2-2: DEFINING THE MOST DESIRABLE ENERGY STRATEGY

Least Maore Most !

Strategies Desirable Acceptable Desirable |

Energy Source
1 Throughput Consumption
2 Long-Term Renewables
3. Regeneration

4 Natural Processes

Energy/Environmental Exchanges
| Nondifferentiated Economic Demand without
Regard to Side Effects
Nondifferentiated Economic Demand with Restors
of Side Effects

Prevent Environmental Degradation

Intermediate Conversion and Distribution Systems
1 Economies of Scale
2 Diversity of Source Material

3. Economies of Conversion Efficiency

4 Economies of Delivery Efficiency

End Point Consumption Systems
1 Reliance upon Central Systems X (Tor nature’s capital type energy)
2 Low Cost Abundant Energy

3. Higher Cost Unlimited Supply

4 Energy Scarcity at Any Price

5 Degree of Pollution Minimized
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CHAFTER I1I: THE CONSERVATION NEED AND POTENTIAL

The preceding chapter summarized » basic framework
within which to view the nation's energy policies. This
chapter shows how important comservation is. Supply/

demand projections and various estimates of supply gaps are
lhmrn I'“ul:mulwn po:cnmla are estimated. 1t is clear that

hich solves the pmblcm without

of ||Ic While these present

estimates of fhe conservation r\(llc‘nu-] are crude, we believe
that time will show them to be reasonable and an appropriate

basis for setting research priorities

ENERGY SUPPLY/DEMAND (THE CONSERVATION
NEED)

It is useful to show the conservation need before looking
at the conservation potential. This need is described here as
an apparent unavoidable deficiency of energy supply capa-
hility relative 1o various levels of energy demands or needs.
With the recent search for a national energy policy. many
different views of both future production and supply
capacity and future needs and demands have been generated.
Figure 3-1 summarizes and compares various estimates of
energy production and demand to 1985

From the many estimates available, a representative set
of those generally regarded as most credible has been
selected, including those made by the follawing private and
governmental agencies

®  The Lawrence Livermore Laboratory

® The Ford Foundation's Energy Policy Project

®  The National Academy of Engineering

®  The Federal Energy Administration

® The Energy Research and Development
Administration

®  The National Petroleumn Council

A glance at Figure 3-1 will reveal the range of these
estimates and will suggest that cach one rests upon a
different set of assumptions or views about future develop-
ments. Even the same organtzation will have s variety of
estimates based upon different assumptions. These variations
are expressed as either cases, such as case 1, 2, and 3, or s
scenarios

Before describing specific aspects of Figure 3-1 further,
we shall review briefly these basic cases and scenarios.

LIVERMORE LABORATORY
al Appraisal (Taken from the National Pefroleum
Coune: i
®  Recent levels of oil exploration, drilling activi-
ties and exploration success to continue
® Level of capital investment in gas development

und drilling to remain relatively constant

®  After the limit of domestic ofl production is
reached, remaining requirements to be satisfied by
imports

® Al feasible sources of gas supply to be utilized

® Nuciear power 1o be utilized 1o maximum
extent feasible

¢ Coal production to rise by degree necessitated
by demand

Case 2 (Taken from the National Petroleum Council

date) ~

® Ol and gas drilling to increase by 3.5% per year

® High projection of oil and gas discovered per
foot drilled

® Nucear manufacturing and
problems 1o be solved quickly

® Coal production increases at 3.5% per year

® Synthetic fuels developed and produced at
moderate rate

Department of Interior (Dupree/West)

“® Hydropower development 1o be limited by
availability of sites and environmental, economic
considerations

® Introduction of better reactors in the nuclear
urea to allow increased nuclear outputs

e Coal resources adequate, although problems
vis-a-vis environmental and capital considerations

® Domestic natural gas and petroleum will have to
be supplemented by synthetic production, greater use of
coal, or imports

installation

NATIONAL PETROLEUM COUNCIL
Case |
“® Ol and gas drilling to increase by 5.5% per year
® High piojection of oil and gas discovered per
foot drilled
® All new basedoad penerating plants ordered
between now and 1985 to be nuclear
® Production of coal for domestic consumption
increased by 5% per year
® Synthetic fuels developed and produced at
maximum rate physically possible
Case 3
“®  Oil and gas drilling to increase by 3.5% per year
®  Lower projection of oil and gas findings per foot
drilled (reflect recent actual experiences)
®  Development of nuclear power at about the rate
in AEC's most favorable forecast
®  Coal production increased at 3.5% per year
® Synthetic fuels developed and produced at
moderate rate
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FIGURE 3-1: 1985 DOMESTIC PRODUCTION, CONSUMPTION AND NET IMPORTS
KEY
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4
Recent trends in U. S. oil and gas drilling and
success of such efforts to continue
® Siting and licensing problems with nuclear
plants to continue
* Environmental constraints will continue to hold
down development of resources

FORD FOUNDATION

Historical Growth
®  Supply mix shifts away from oil and gas
®  Greater tole for coal and nuclear power—2/3 of
growth in energy between now and year 2000
e  Continuing trend toward greater electrification
40% of total encrgy in year 2000
® Development of all major sources of energy
growth
High Impc
®  Possibility that major new discoveries will
permit new growth in imports to US.
e Offshore regions developed to produce large
amounts of oll at prices near current world levels
High Fossil Fuels
“® Rapid exploitation of fosil fuel resource base
® Financial incentives to industry and ‘resolution
of environmental concemns
®  Extensive offshore development snd use of
advanced recovery techniques for existing wells
® Towird end of century, synthetics from coal
and shale
High Nuclear
“®  Nuclear power to substitute for fossil fuels
® Technology needed to allow electricity to
substitute for liquid fuels
2* Increase electrie utilities’ share of total energy
comsumption
® Continuing need to develop oil and gas
supplies—if unavailable, substitutes from synthetics,
imports, coal
Technical Fix
“®  Application of economically feasible technology
to end uses of energy (conservution)
® Necessity 10 increase st least one major source
of energy significantly above current production levels
® Large fraction of electricity used in year 2000
to come from decentralized sources—total energy sys-
tems and on-site generation—in self-sufficiency and
environmental protection scengrios
®  Flexibility to develop alternate sources of

ACADEMY OF ENGINEERING
velopment of conservation ethic together
with higher price could reduce demand to 49 to 50
MEPD by 1985

® Decresses in demand from smaller cars, better
insulation; in long run, savings from improved industrial
process and more efficient heating and cooling

® Production levels of about 49 MBPD by 1985
feasible at high financial cost and stress on environment

® I oil and gas prices reach world levels, domestic
production could be increased (including Alaska and
Outer Continental Shelf) to 27 MBPD by 1985

® Advanced secondary and tertiary recovery
techniques and development of fracturing methods to
free gas in low-permenbility fields could yield significant
additional increments

® (Coal production at Jeast 1,260 million tons per
year by 1985

® Coal-fired electricity plants could account for
220 Gigawatts electric of increased capacity and nuclear
fission plants for an additional 300 Gigawatts electric by
1985

FEDERAL ENERGY ADMINISTRATION

Base Case
“® At 511 world prices, domestic energy demand
to grow at substantially lower rates
® Petroleum production severely constrained in
the short run and greatly affected by world prices in the
long run
® Coal production to increase significantly, but
lack of markets
® Potential increases in natural gas limited
®  Nuclear power to grow to 30% ol total electric
power generation
®  Geothermal, solar and other advanced technolo-
gies not fo o 10 energy req until after
1985
Accelerated Supply
K ederal policy 1o lease Atlantic Outer
Continental Shelf, and tap Naval Petroleum Reserves
® At §11 price production could reach 12 MBPD
® Similar price would provide economic viability
for shale oil - production could reach | MBPD in 1985
® Relaxation of some environmental regulation
Energy Conservation
“® To achieve savings beyond those induced by
price, new standards for products and building and/or
subsidies and incentives
® Possible new standards for more efficlent autos,
incentives to reduce miles traveled, incentives for
improved thermal efficiency in homes and offices and
minimum thermal standards
® Petroleum demand reduced by 2.2 MBPD in
1985
e Electricity consumption reduced from 12.3
Quads to about 11.0 in 1985
®  Overall reduction in demand growth to about
2.0 por cent per year between 1972 and 1985




ENERGY RESEARCH AND DEVELOPMENT ADMINIS-

Scenario zer
Supply Amumptions
® Oi and gas production to draw on remalining
recoverable domestic resources
According to lower estimates by the U. §
Geological Survey (1975) and the National Academy
of Sciences
Without tertiary or other new recovery
®  Coal and nuclear converter reactors to continue
to expand to meet electricity demand, limited by ability
1o construct or convert plants
® Other energy sources (e.g., geothermal, hydro-
electric, and urban wastes) to expand according to
historic projections of existing technologies which do
not reflect recognition of a serious energy problem
Demand Assumptions
¢ Current consumption patterns to continue with
no improvement in residential, commercial, or industrial
end-use and most transportation efficiencies
® A 40 per cemt efficlency improvement for
energy use in automobiles realized by 1980 because
trend toward smaller autos
Scenatio |
Supply Asumptions
*®  Domestic ol and gas production increased above
the base case (Scenario zero) by new enhanced recovery
techniques
®  Solar heating and cooling introduced
®  Geothermal heat used for process and space
heating
®  Waste materials smployed as fuels or recycled to
save nel energy in production
Demand Assumptions
® Residential and commercial sector technologies
improved with regard to
The structure itself in order to reduce
heating and cooling requirements
Improved air conditioners, furnaces, and
heat pumps
Appliances and consumer products
® Industrisl process efficiency improvements
achieved in
Process heat and electric equipment
Petrochemicals
Primary metals
®  Efficiencies of electricity transmission and
distribution increased
® Improved transportation efficiencies derived
from new technologies (in contrast 1o efficiencies from
smaller vehicles) assumed for land and air transportation
® Waste heat (eg, from electric generation)
employed for other low-grade uses now requiring

separate energy input
Seenario 2
S'lﬁl-j _Xunmptrulu
® Substantial new wsynthetic fuels production
introduced from
Coal
0l shale
Biomass
® Enhanced ofl and gas recovery levels of Scenario
I included
® Under-used solar, geothermal, and waste sources
included in Scenario zero not included here
Demand Asumptions
®  No end-use efficiency improvements assumed
Scenario 3
Supply Assumptions
® Electric power intensively generated from coal
and nuclear power as in prior scenarios
® New technology energy sources introduced as
available 1o generate electricity
Breeder reactors
Saiar electric (wind, thermal, photovoltaics,
and ooean thermal)
Fusion
Geothermal electric
® A minimal
materials (as in Scenario rero)
Demand Assumptions

mtribution sssumed  from waste

® Improved electric conversion efficiencies
introduced
®  Widespread use of electric autos to begin
®  Technologies 1o improve efficiency of electricity
transmission and distribution implemented
Scenario 4
Ii!l'|_ T"-)lllll‘ll!lll".\
®  Converter reactor energy levels constrained to
200,000 megawatts electric
®  Generation of electricity from coal, at the levels
in other scenarios, to permit coal to be employed for
synihetics
&  Additional sources of electricity to depend on
Accelerated geothermal development (more
than a factor of two over Scenario 3)
ceelerated solar development (a factor of
two over Scenario 3)
Fusion as in Scenario 3
® Solur and geothermal heating used (a5 in
Scenarios | and 3)
®  Synthetic fuels produced from coal, dhale, and
biomass at the level of Scenario 2
Demand Asumptions
® Industrial efficiency mspect of conservation
scenario (Scenario 1) included
®  Electric tramsmission efficlencies not included,
a3 electricity use grows too slowly to justify changes




“ombination of all major energy packages,
including nuclear, commercialized (i.e., improved end-
use, synthetic fuels, and electrification)

. bpcul’n mpuu for this scenario and those
zero thiough 4

‘aunumlmu uf Key P
" Looking now at t is evident that several of
the demand estimates derived since the embargo are sub-
stantially lower than those prior to the embargo. This reflects
the increasing prominence of conservation as the nation has
searched for a national energy policy. However, none of the
estimates varies substantially from the pre-embargo produc-
tion capabilities, which were already based upon a rather
optimistic and rapid increase in domestic production capa-
bility

The “import line” drawn through the bars shows that
almost all estimates will require imports, and what might be
regarded as the more “reasonable” supply estimates require
significant imports

Thus, a chronic and serlous supply deficiency will exisrt
in this nation bevond 1985 and probably well into the next
century, even under the most optimistic assumptions about
new technological developments for increasing traditional
supplies or deriving alternate supplies 1o be distributed
through the centralized wholesale type of energy systems.

This deficiency will be of such magnitude as fo require
either drastic measures 1o curtafl our consumption of energy
or such substantial imports @5 (0 cause sevious economic
problems for the entire U. S, economy and for every citizen.

Most of this “import impact™ or “restriction impact”
could be avoided if a high priority, effective national
program of energy conservation is developed. The conservy
tion_need is real, urgent, and will exist for a long time. The

S shiowe that e potential & aiso

THE CONSERVATION POTENTIAL

Some references to the potential of conservation are
contained in the earlier discussion of the various supply/
demand scenarios. However, the conservation p | must

modifications. While some dificat of our individual
and collective behavior are undoubtedly to be desired, the
Council strongly believes that such approaches in national
policy should be reserved for short-term emergency require-
ments. From a longterm strategic policy perspective, these
forms of coerciveness, which constrain our individual
activity, freedom, quality of life, and economic development,
are not desirable. Moreover, history shows them to be quite
unreliable = a means of long-term sustained control.
Eveatually, for example, higher prices for energy may be
ccmpensated for by increased inflationary pressures 1o
increase earnings to such a point as to afford the additional

imperative are economically, politically, and socially costly
in both the short run and the long run. Thus, we contend
that they should be the last line, not the first line, of our
national policies to achieve energy conservation Unforiu-
o Our Lunduuf-n must be that present energy policies
place them in the list line. More is said on this point later

What then is left to the “energy conservationist™ As our
definition in Chapter One indicates, there are a1 Jeast two
additional avenues open: (1) reduction of waste through
increased efficiency of our systems for consuming energy,
and (2) substitution of energy collected from natural
Processes lECullills al or near the point ol \C‘!THLII!'I‘“HI[I or
use which do not involve either a drain upon natural
resources of a degradation of environmental quality

Clearly, these criteria cannot be met in every ared
immediately, but they con be mel in many areas. The
resulting savings will be more than equal to the amount of
energy flowing from any traditional supply system, and
enough fo soften the supply gaps so that they produce fewer
harsh impositions upon freedom of action, quality of life, or
economic development.

A first step in defining the conservation potential is to
estimate the relative efficiency of our existing energy
systema. Such estimates are not plentiful. They exist in
accurate form only = fragmented pieces of the overall
puzzle. For example, adding increased insulation will
decrense heat loss by a given amount. Conversely, the same

be examined in greater depth.

Conservation is discussed under a wide variety of
concepts. To some, conservation results when individuals are
forced to use less gasoline because prices become 1o
prohibitive their freedom of action is restrained. To others,
conservation occurs if, again due to either price or absolute
scarcity, individuals are forced, despite their feelings of
comfort, 1o adjust their thermostats 1o lower levels in winter
and higher levels in summer. Examples could go on and on.

But as stated at the outser, this is not the form of
conservation which the National Advisory Council on Re-
search in Energy Conservation regards as acceptable. 1'Im4-
types of approaches could be considered enforced bel

also reduces heat absorption. Therefore, il one
wishes 10 use walls as a thermal conductor, less insulation is
wise. Only if it is desirable for the wall to become a thermal
barrier is more insulation the answer, As this example shows,
even in as simple a problem as the wall of a building, the
caleulation of efficiency must be an individualized analysis
which will differ substantially with function, location,
orientation, and a variety of complex interacting character-
istics of terrain, climate, and human aesthetics and purposes.

As other examples of known levels of efficiency, it is
possible to with ble reliability the amount
of energy lost in centralized electrical generation, conversion,
and distribution systems. The energy efficiency limitations of
the internal combustion engine and other means of powering




transportation under varying circumstances also can be
estimated with reasonable sccuracy.

However, wifficient data are not availsble to permit
adding up the individual pleces to get the total overall or net
efficiency of our nation’s energy systems. Nor are there
adequate representative samples of all such energy Mows to
permit an accurate “blow up™ by multiplying the typical or
the average case times the total number of such cases within
our soclety, as is done with many scientific models whic® aro
depended upon for sccurate national estimates .

In working with a combination of data and Judgment,
there have been attempts to estimate the overall efficlency of
our energy systems. Two such attempts were made by
scientists at the Lawrence Livermore Laboratory st the
University of California and by Dr. Earl Cook of Texas A&M
University. These estimates traced the flow of eneIgy
through the system, amigning unaccounted for ENCTRY 4
waste. The reasonablencss of this figure was then double-
checked against the available specific detail data which can
be used as “suggestive validation™ of the ressonableness of
the overall estimates of energy used versus energy lost.

Relating these estimates to the framework developed in
the preceding chapter, Livermore Lab estimates that the
overall waste (unused energy) in 1970 was 51% of all energy
produced. Dr, Cook's estimztes within the same famework
for 1971 conclude that the overall waste is nearer to 64%.
(See Figures 3-2 and 3-3.)

Thus, our estimate of the conservation potential begins
with what may at first seem unbelievable: at least as much
energy can be obtained through ncreased operational
efficiency as was wsed in 1970, Pur another way, our
effective conmumption could double withour any increase in
production if just operational waste could be elimingted
This does not include behavioral changes, which would
produce additional savings.

Of course, 100% efficiency b Impossible,
theoretically, Therefore, a more detailed estimate is
necessary of what portion of this waste might be realistically
eliminated.

The Ford Foundation studies mentioned earlier
contained estimates of what could be done by aggressive
spplication of energy saving technology to projected
consumption if historical patterns continue. If unrestrained
growth continued at past rates, the total consumption would
grow from 72 Quads (Quadrillion BTU'S) in 1972 to about
115 Quads in 1985 and 183 Quads in the year 2000, This
could be reduced to 96 Quads in 1985 and 118 Quads in the
year 2000 by conservation measures, o savings of about 6%
of total consumption in 1985 and 35% in the year 2000, Put
another way, within just over two decades, neardy as much
energy as was consumed in 1972 could be saved through
increased efficiency. Even if prices and the value of the dollar
remained constant at 1972 levels, this efficiency would be
valued at about $100 billion for just the single year 2000. If

even
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realized st an even annual mte between 1975 and the year
2000, the cumulative value of such savings, in 1972 dollars
and prices, would be more than $1,250 billion

In Volume I of a more recent report, A National Plan for

tch Development and Dem
es for the Future, the newly formed Encrgy
= Development Administration has estimated
that improved efficiencies in end-use energy systems could
reduce the annual growth rate of energy consumption to less
than 2%, resulting in a 25% reduction in consumption in
relation to the “business as usuai" approach by the yeuar
2000. This tends to endome the same estimated potential
developed in the earlier Ford Foundation work,

The ERDA report considers five basic scenarios and
concludes that of all of the possibilities considered, improved
end-use efficiencies would produce the most dramatic
reduction in energy demand over the short to intermediate
term. Thus, in this report, ERDA assigns nsar term conserva-
tion technologies the highest priority, ranking them with
research, develop , and d !
generating alternative sources of energy

However, while the report states such equality, it will be
seen later that the plan docs not seem to achieve it: at
present, the operational sfrategy confinues to  romain
primarily oriented toward Increasing the supply of EMETEY.
These supply-oriented innovations are essential, but no more
o than are effective conservation measures,

From this backdrop of the overall conservation
potential, ane needs to know where wuch savings lie and

tech

gies for

an examination of the potential within each of the
consuming sectors. However, before this further exploration,
a word of caution should be advanced about one line of
argument which is being heard in supporn of conservation.

A Word of Caution. Many critics of our energy policies
assert that the United States is excessively wasteful of energy
because it uses more energy per capita and more energy per
dollar of GNP than any other nation. These data are cited as
evidence to conclude that consumption of énergy can be
easily reduced without a deleterious effect upon econamic
powth and development. While sharing, ar least 1o some
degree, this latter conclusion, the Council does not believe
that these per capita comparisons provide & reliable Justifica-
tion for the conclusion or a reliable basis for policy actions.

Figure 34 summarizes selected comparisons in terms of
per capita consumption for the world as 8 whole and for the
ten leading energy consuming nations. Allowing for the
difficulties assoclated with incomplete data from some
nations and with equating monetary unis, it is clear that the
U. 5. economy consumes more energy per GNP dollar and
MOre energy per capita.

In addition, in 1974, three European countries—Sweden,
Switzerland, and West Germany —exceeded or equalled U. §.
pet capita GNP with a per capita energy use figure of about

18
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60% of the American level. Looked at from this perspective,
it appears that the United States could effect the greatest
savings through encrgy conservation with the least amount of
economic disruption.

With only 6% of the warld's populstion, the United
States uses approximately a third of the world's energy,
Given such a discrepancy between the number of individuals
and the amount of energy consumed, it is argued that large
portions of the energy used in the United States are devoted
to nonessential purposes and that the level of consumption is
neither economically nor morally justifiable

These comparisons are invalid for reasons other than
statistical problems. For example, the U, S. economy has
significant extraction industries, which are energy-intensive
There are no estimates of the amounts of energy which each
nation imports in the form of goods, materials, and services
versus what it exports in these same forms, versus the net
which it consumes within its own boundaries. The U, §
economy hardly can be compared to an economy such as
that of Japan which imports nearly all of its raw materials
and is therefore not charged, in these calculations, with the
energy content of such matertals. Nor is our economy
comparable 10 & more laborintensive economy such as
China, where huge amounts of energy are derived from
human labor and hence not included in these energy col-ula-
tions. The geography of Japan and Buropean nations is
different from that of the United States. Less transportation
is required, partly because there is less space encompassed by
the internal economy. These brief points should serve 1o
Mllustrate the spurious nature of making too much of energy
variations per capita and per GNP dollar. A much more
sophisticated analysis would be required 1o render this line of
argument a valid basis for either evaluating current policies or
formulating new ones
Conservation Polentials in Centralized Electrical Generat ion
" One of the areas where wasted energy Is most prevalent
is the loss in conversion and distribution of energy channeled
through centralized electrical plants. Only about thirty-four
or thirty-five per cent of such energy ever reaches the point
of use where still more of it may be lost.

Conservation of this electric “scepage” or loss could
occur in three basic ways: 1) increasing the efficiency of the
electrical generation, conversion, and distribution systems;
) reducing the amount of centrally penerated electricity
which is consumed; and 3) recovering the heat discarded in
the generating process and using it as a valushle byproduct

It is clear that three units of energy are saved for every
unit of electrical energy which is not needed. Thus, reduction
of energy loss in end-use operation which results in a reduced
demand for clectricity yields not only the savings within the
consuming area but additional savings from generator fuel
ool required.

This makes it tempting to conclude that it would be
better to transform the nation's electrical system to & series

of individualized generators, possibly run by diesel or some
other form of fuel. Such systems are in use in some areas
now, primarily as auxiliary of standby generators. But
engineering history shows that the overall efficiency of these
traditionally fueled decentralized systems is less than more
conventional systems. They require more total investment
for the amount of encrgy they can generate, they require
more maintenance costs, and the efficiency of the internal
combustion generators s lowes than that of the central
electrical generating plant,

However, thete wre now opportunities opening to supply
o large percentage of low grade encrgy from solar collectors
and conversion systems operating on site, Such systems can
seldom provide all of the energy needed, and thus require
some form of reserve source upon which to draw. Bur this
does introduce a new dimension 1o the traditionsl argument
against deceniralized penerating capabilitics

There is much discussion of the problems of “peak
load™ as a part of the energy conservation dialogue. This
essentially refers to the fact that the electrical generating
capacity has to be equal to the highest demand placed upon
it within a year. On the average, this means that much more
electrical generating capacity must be built than would be
required if the demand load were made uniform. We wish to
point out, however, that this is primarily a concept of
increasing the financial efficiency of the centralized electrical

em, not the E'ncr,-e, ficiency
include these measures i our con epls of ene
tion. Once this is mid, we have excluded
contemporary analysis dealing with improvement, research or
development within the centralized electrical industry

There are three basic ways to achieve energy conserva-
tion in the sense of reduced energy flows

1} Increase the
electrical generating plants

I) Increase the distribution
transmission lines,

3) Decrease the demand for electricity through
mcreasing the elficiency of the consumption units or
through substituting at the point of consumption conver-
sion from renewahle energy sources such as solar and
wind.,

As ‘will be seen later, the nearest, highest returm per
investment dollar seems now 1o be in the third arca.

Estimates of the conservation potential under the third
category are contained as a portion of the following sections
dealing with each of the end-use sectors. The potential for
the first two categories, covering the internal efficiencies
within the electrical system itself, are very sketchy. The
FEA’s Project Independence Report assigned an estimate of
approximately 3.25 Quads by 1985 if world oil prices are mt
S11 per barrel. However, substantially more research into
this area is needed even to begin to estimate the conservation
potential and ways to realize it

Thus, we would not

conversion  efficiency of the

efficiency of the




Comservation Potentials in Transportat

Tt seems that most national atlention regarding encrgy
couservation is centered upon the transportation sector. The
following portion of this chapter will cause the careful reader
to wonder why this is the case, since far more techno-
logically, and politically feasible
alternatives exisl 1o achieve the same objectives in other
sectors a1 well-particularly in the built environment. One
can only speculate on the reasons for this emphasis, but it
may stem largely from some combination of the following
factors:

economically, sociall

1) - The energy crisis surfaced in the form of an oil
embargo and was most dramatically implanted in the
minds of people (even sophisticated national policy
analysts and policy-makers) through long gasoline lines
at sutomobile service stations. Since automobiles are so
obviously linked with petroleam, it is a natural connec-
tion 1o assume that the vil problem could be resolved If
dependence upon the sutomobile could be supstantially
reduced or even eliminated,

2) The automobile has been quite visible in public
debates 45 3 major national problem for reasons such us
environmental quality, urban transportation efficiencies
and. the nature of imadequate public
transportation upon  the

discriminatory
which bmpacts inordinately
pout

3) There are wellknown mefficiencies in the

contemporary internal combustion engine

4) The transportation sector i the least efficient
end-use category when taken as a whole, (See Figures

3-2 and 3-3)

With this national mttention focused uwpon i, the
transportation sector has been the subject of a great deal of
analysis. Much of this analysis
energy efficiencies of different modes of transportation. For
example, as is shown in Figure 3-5, the thousands of BTU's

centers upon the relative

pet passenger mile vary widely depending upon the type of
vehicle used

MOUBE 34 THANIFORT ATION ENERGY
CORSUMFTION OF VARIOUS MODES
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Framsport Syxm pager preven tid Nfom the Society
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Engeneering L‘w-w-u. Datrose, Michigan, January, 1973,

These relative energy efficiencies per passenger mile take
on added significance when integrated with the trends in
vehicle use. Figure 3-6 summarizes these historic patterns. By
1970, automobiles accounted for 54% of the energy used in
the transportation sector, trucks for 21% and airplanes for
nearly 11%. These three most popular modes of travel
sccount for approximately 86% of total energy used in
transpantation, and of course they also consume more energy
per passenger mile than any of the other vehicles,

Accordingly, energy conservation in the transportation
sector can be achieved by some combination of the
following

1. Reduce the per passenger mile energy consump-
tion by iles, trucks, and airplanes. Present
proposals call for achieving energy savings by reducing
the size and weight of autos to compact models and
converting trucks to diesel fuel, which gives slightly mare
efficiency. There are, however, proposals centered
around increasing the efficiency of existing styles of
wehicles through improved internal combustion engines
ot through alternatives to the internal combustion engine
as the source of power. One such alternative is the
electric car. However, conversion to electrically powered
vehicles will require three units of energy for each unit
delivered to the vehicle plus the amount of loss within
the wehicle operating itself

(‘h.:ngc the method or mode of transportation

automobiles,

the energy conservation potential nf these applnaclv:s
have been made. Four of them, which are representative
of the ranges, are as follows.
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FIGURE 3-6: HISTORICAL ENERGY CONSUMPTION PATTERNS FOR TRANSPORTATION
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Office of Emergency
Preparedness

National Academy of
Engineering

Project Independence

Ford Foundation Energy
Policy Praject

However,

4.6 Quads by 1980
8.8 Quads by 1985

2.8 Quads by 1980-1990
7.0 Quads by 1985

of these savings are achieved only
through imposing difl
transportation (which is largely nonexistent in many areas
for many travel needs), use of rail versus air travel, etc, These
methods fall outside this Council's definition of conservation
potential

The technological

most
ing lfe-styles—smaller cars, public

forecasis for energy conservation
through increased efficiency of current vehicular form and
style are pol encouraging. thus, we conclude that the
“desirable energy conservation potential™ of this sector is
very high only if substantisl technological developments
occur, developments which seem 1o be years if not decades

AWy
At this point it should be emphasized that despite the
close association in the public mind between t

and .E(‘_l.l:‘.:i_r.uh.t -.[_'.lil‘_l\ll.-l.t.lf‘..l_\\ _L'_‘_lflléj_||f_s_|_!!ﬂ\_' about haif of
the petroleum used within the United States. Thus, even il
the objective is defined as petroleum rather than emergy
conservation (which, in reality, is the dominant operational
focus of the present search for national energy conservation
and much of the national energy policies as a whole), there is
still at least as much potential outside the transportation
sector as within it

Energy Conservation Potential in Industrial Uses

Indusiry s the largest consumer of energy. This
consumption is heavily concentrated in a few very energy
intensive manufacturing or industrial wreas. Six major
goups—chemicals, primary metals; petroleum and coal
products: paper and allied products; stone, clay, and glass
products; and food and kindred products—account for 80%
of the fuels and electric energy used by industry for heat and
power in 1971, (See Figure 3-7)

The search for conservation in industry has tended to
concentrate upon these high users.

At least two efforts give some clues of the conservation
potential. One of these is a cooperative program between the
Federal Energy Administration, the Department of Com-
merce, and key energy using industries, in which the various
industries have established woluntary energy efficiency
improvement goals for 1980, The results thus far for the first
group of industries (o report energy savings under the
voluntary program are as follows

Energy
Efficiency
Improvement

1980

Industry (Trade Association)
ALUMINUM (The Aluminum 6.5%*

Association Inc.)
CEMENT (Portland Cement

Association)
CHEMICALS {Manufacturing

Chemists Association)
PAPER (American Paper

Institute)
PETROLEUM REFINING 15%

(American Petroleum Institute)
STEEL (American lron & Steel 10%

Institute)

*Denotes 1975 vs, 1972 baseline, all others are 1974 va.
197
**Denotes BTU/unit input, all others are BTU/unit

output

On the basis of this sampling, one might expect the
potential for the industrial sector to be at Jeast 10% and
probably 12% or so by 1980, with still further reduction
possible beyond that point.
another perspective, the amount of energy
consumed in relation to the output of the industries has also
been estimated. This is an important siep, because in a
growing economy where industries are increasing their out-
put, significant conservation may be hidden because the gross
demands continue 1o rise. Thus, the relationship of energy
consumed (o value-added lactors has been developed by the
Conference Board {See Figure 3-8)

The Conference Board study estimated that if energy use
rose in proportion to value-added between 1971 and 1980, §
Quads (2.4 MBPD) more in purchased energy (plus 1.5
Quads of captive energy} would be used by the manufactur-
ing sector in 1980 alone, Without the savings estimated by
this study, energy absorbed (including captive) would be 23%
higher than the projected amount

The specific areas in which long-term improvement in
encrgy efficiency seems most significant are: steam genera-
tion, hest recovery, industrial processes, and recycling. How-
ever, many technological advances in a variety of technical
fields may introduce further opportunities for conserving the
amount of energy used per production unit

The ovenall conservation potential for the sector as a
whole has been estimated by several groups which are
represented by the following

From
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FIGURE 3-7: ENERGY CONSUMPTION IN THE MANUFACTURING INDUSTRIES, 1971

Name

Chemicals and Allied Preducts
Primary Motal Industries
Petroleum and Coal Products

Papar and Allied Products

Stone, Clay and Glass Products
Food and Kindred Products
Transportation Equipment
Machinery, except Electrical
Textile Mill Products

Fabricated Metal Products
Electrical Equipment and Supplies
Rubber and Plastics Products, n.e.c.
Lumber and Wood Products
Ordnance and Misc. Mfg. Industries
Printing and Publishing
Instruments and Related Products
Apparel and Other Textile Products
Furniture and Fixtures

Lesther and Leather Products
Tobacco Manufacturers

IR I SR O

300 400 500 600

1971 Net Energy Demand, Kwh (equiv.) x 10"

Source: Energy Conservation Research: Proceedings of
the NSF/RANN Conference on En Conservation Research
at Airlie House, Virginia, 1974

26




FIGURE 3-8: RATES OF CHANGE OF RATIXS OF ENERGY CONSUMED TO
VALUT ACGDHE D, HIGH-ENERGY -USING MANGF ACTURING GROUPS, 1954 1980
Iper cand par yoar cempousded snusily|

1954 1hE7 7S T
H o o o
a7 1876 D gm0
Purchaws bry all manufacturing plus energy
moediived and ool i Che s sskdnk
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Brw win high snetqy wing 7 dig graupa
Fosod wnd ksndred prodects (500 200 . ¥ (] s {0 )
Pagar arsd sl products (SIC 26} . e ] -0LE -4.0 -14
Cheirwacali ard alleid pi oduct |SIC T8I am a1 N | .7 2.3
Peiroleum and coal products (580 200 " 2.1 o.n 29 1.6
Seone. clay, and glan products 1FIC 1 xa 7 -a.7 -1.2 -09
Pramary metal isduiree (SIC 330 a 12 1.3 (K] 1.0
fwernge of sis groups . i A 1.2 1.1 18 1.4
By all other manulscturing - 10 HE: 1.6 {5 ]
sees 14 13 ah a7
By blat furraces and siesd mill (535 2710 e 0.0 1.4 24 18
Aditimndum
P chadiad by priiolsum and coal producti
[BIC 200 plun capiive by peirobsum
relining [SIC 20017)" 1.0 1.8 o 1 1 -25
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ot cagresn by Balnan Furnacki oo sl
mily (S A112)" | 1 : ; 0.8 13 12 1.3
Purchassd by 1R gpoups plus caprise by
SICH FB aed 312 " . 1.4 -1.4 o | 1.7

*Thes inelicatad anergy wai divided by valus sdded in the 2 digit group
i indmeated enes gy wis deeided by walue added in the & gospr

Mote: The decline of purchased energy per wenit Tor primary metals nd for all manulscturing may ba overstated from 1864 1o
1867, wmilerly. captive snmgy per enit for prmary metals, shown & eschangsd, may kave fallen during the wme
period; wes Mot to Tabls 1-1
Somrcs: computed from Tebls 1-1, 1.2, end 1-3.

Sourcs: The Conference Boand, Ene
u g A Rep L
, Cambridge, Mass




Office of Emergency
Preparedness

National Academy of
Engineering

Project Independence’

Ford Foundation Energy
Policy Project’
(" Value-added method)

Savings similar 10 those projected above would approach
one half of the amount of petroleumn which the United States
imported In 1973,

There is 3 tendency among many analysts to feel that the
industrial sector will “take care of itsel™ and that it has the
capacity and the motivation to initiste energy conservation
measures in response 1o rising costs. This may be an unclear
plcture. There are many factors operating within the business
environment which might make it less flexible and dynamic
than is supposed. The principles of “sunk cos
play, in which major vevisions to present ind

5.2 Quads by 1980
5.0 Quads by 1985

9.2 Quads by 1980-1990
5.6 Quads by 1985

come into
plant and

equipment may not always be made in terms of today’s
technological and economic trade-offs, but rather in terms of
what has already been put into place. Such situstions may
have to awail some amortization period before they again

become “economically feasible.” A variety of tax and other
business operating considerations are also operable, many of
which make it unlikely that price increases will not be
“pushed thr as added costs of production rather than
seen as stimulants (o energy conservation,

Thus, the Council believes that the industrial sector
which clearly has a valuable conservation potential, should be
specifically stodied in detail and appropriste technical and
institutional developments should be worked oui to make
sure that this potential is realized.

Energy Conservation Potential in the Built Environment
" The buill envire o the i
ENCrgy in many ways
®  Residential, commercial, and industrial buildings
consume encrgy in their operations as buildings.
®  Purticular forms of energy are often determined
for years by the selection of which type of fuel will be
initially installed for heating or air conditioning in
buildings.
®  Different building materials require substantially
different quantities of energy in their production
®  Psychological and behavioral criteria determine
many aspects of building demands. For example, more
lighting has been shown to have “good™ effects on
morale, on crime rates, and on the quantity of sales of
merchandise.
® Many transportation needs are determined by
the spatial relationships among buildings, and among
alternative land uses.
® The location of man's built environment
generally determines where the majority of the economic

nent is related to the consumption of

and industrial development will occur; thus, companies

build where there is a labor force and community

structure 10 support the needs of the operation.

The encrgy conservation potential of the built environ-
ment entails not only looking at buildings themselves as
eneigy consuming units, but also looking at how their design,
orientation, and location affect other aspects of energy
CONSUITPLIOoN, p:nu'ut.lrlj transportation

There are no good estimates of the overall potential
energy savings which would accrue from different land use
patterns (for example, returning to the dustering of self
contained communities in which work, play, schooling,
residence, and shopping are within walking distance of one
another)

Similarly, while it has been suggested that substantial
savings would accrue from constructing more town houses
and muitiple family tesidences, snch savings will depend
upon public scceptance of changing lifestyles and may not
be realized

There are, however, more reliable estimares of the
amount of energy which can be saved in operation of
buildings. These
thermal efficiency of exterior wally and ceilings, more effi
cient operation of mechanical systems (heating, cooling,
lighting. etc.), and reduction of some demands, such as
lowering thermostats in winter to @ level consistent with
physical need her than psychic or
reducing levels of lighting

calculations  generally stress  increased

“comfort need” and

Following these lines of analysis, four separate studies
have estimated the potential energy savings which could be
derived in building operations

Study Quads Date
Office of Emergency Preparedness 48 1980
National Academy of Engineering 50 1985
Project Independence 2060 1980-1990
Ford Foundation Energy Policy
Project

An alternative concept, called i
ings,” also has been outlined. This
account several factors

®  Buildings literally sit in 2 sea of natural energy
from the sun, wind, and other sources, little of which is
captured or converted into energy needs of the buildings

® Virtually all energy demands for building
operations are for low intensity energy, Le., energy
which is well within the range of present technological
capabilities for converting moch of the natural energy
especially solar and wind—into useful energy for the
building.

®  Thus, the building can be a producer of encegy
as well as a consumer

®  There are many ways in which heat within the
building’s subsystems can be recovered into the energy
systems of the building.




® There are many ways to reduce the encrgy
demands by increasing the energy efficiency of design,
construction, mechanical systems, and maintenance.

Note that only this latter dimension of energy conserva
tion figures prominently in the calculations of conservation
potential discussed above

An encrgy efficient building may be defined as one
which imports as little energy as possible and which expaorts
us litthe as possible snvironmental pollutants

Energy cificiency can be realized through two inter-
related processes:

® Reducing the demand for energy as much a5 is
feasible through eneegy efficient design and operation
®  Supply as much of this demand as is feasible by
recycling energy within the building’s subsystems and by
converting natural encrgy flowing around it. Note that
this conversion of natural energy flowing around the
bullding requires no nonrenewable natural resources, not
does it impair natural processes.

This relatively simple reconceptualization of the relo-
tipnships berween buildings and energy systems dramatically
increases the potential for energy conservation in buildings

The above concepts are discussed ot greater length in two
reports by the American Institute of Architects, “Energy and
the Built Environment: A Gap in Current Strategies™ and “A
Nation of Energy Efficient Builldings by 1990." Following
this anaysis through, the ATA has estimated that if all new
buildings were designed to be energy efficient from the
beginning, they could save at least 60% of the energy which
they would otherwise require from some centralized supply
system. In addition, f older buildings were converted to an
encrgy efficient concept, they could reduce thelr esergy

demands on central systems by al least an average of 30%
None of

17

these savings would require behavioral change,

discomfort, or a restriction of “psychological well being"
derived from traditional spproaches to living and working in
buildings.

It has been estimated that if we began in 1975 to build
all new buildings to be energy efficient and to conven old
buildings st an even rate of about 7% per year, that within
just fifteen years (by 1990) we could be saving over 12.5
million barrels of oil per day or 25 Quads of energy per year.
Moreover, those ssvings are cumulative. They begin the first
year with 1.7 Quads and progress each year to the 1990
potential,

According to one authoritative extimate, this i an
amount of energy equivalent to that which could be
produced in 1990 from cither domestic petroleum, nuclear
power, coal, or both domestic and imported natural gas,

In recognition of this near term opporturity, and of the
relatively less difficult rechnical, political, amd ecomomic
twues axsociated with its realization, the Council har devoted
ity priority attention in this report to developing additional
ideas and recommendations in this area.

One final point is appropriste: these estimated savings do
nol begin in any way to tap the potential which accrues from
using less energy-intense building materials or reducing
transportation requirements by changing land use pattems
and spatial relationships

SUMMARY

In summary,
energy conservation developed in Chapter 1, it seems clear
that the nation can more than make up for the projected
domestic supply deficiencies if the potential of enemgy
ates discussed in the

in terms of the definition of desitable

servation can be achieved. The estin
eceding sections are summarized in Figure 39,

FIGURE 3-8: SUMMARY OF CONSERVATION POTENTIAL ESTIMATES

Sactor Study Savings (Quads) Date
Transportation Office of Emergency Preparedness 456 1980
National Academy of Enginesring as 1985
Project Independence 2B 1980-1990
Ford Foundation 7.0 1685
Industry Oftice of Emergency Preparedness 52 1980
N Acad of Eng ing 5.0 1985
Project Independence 8.2 1980-1990
Ford Foundation 5.6 1985
Rasidential- Office of Emergency Preparedness 4.8 1880
Commarciat National Academy of Enginsering 5.0 1985
Project Independence 2060 1880-1990
Ford Foundation 1.0 1985
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CHAPTER IV: PRESENT ENERGY CONSERVATION RESEARCH
POLICIES AND ACTIVITIES

INTRODUCTION

The previous chapter showed the opportunities for
energy conservation, Whether these opportunities will be
captured and over what time span depends to a large extent
on adequate research and the practical applications flowing
from it. This chapter reviews present and proposed energy
research programs and summarizes the extent of national
efforts (at least as manifested by research) 1o incorporate
energy conservation into the fabric of energy policy.

As Figure 4-1 shows, energy research funding was
insignificant as late 2s 1972, Then, between 1974 and 1975,
energy development and conversion funding spurted 74 pes
cent and energy research spending advanced to fourth place
among fourteen general R&D functions. By 1975 energy was
demanding 5.1 per cent of the federal budget, up from 2.1
per cent in 1969,

A breakdown of federal energy spending for the 1969 10
1975 period is presented in Figure 4-2. Although the
percentage expended for nuclear research declined from
nearly 90 per cent in 1969 to slightly less than 60 per cent in
1975, it stifl heavily dominates the field, representing over
twice the funding for any other component of Energy
research and development. Most of the rest of the increase in
research expenditures from 1969 10 1975 went toward
tripling research in the areas of fossil fuels

Research support for solar energy was initiated in 1972
and grew rapidly from its low initial base. The same trend
was evident in spending for geothermal energy. In the case of
energy conservation research, for practical purposes funding
did pot begin until 1974 and generally lagged behind
obligations for other, longer-established programs.

Thus, long-standing nuclear programs and a more recent
expansion of research on fossil fuels with some new
altemative sources dominate federal research and develop-
ment initistives in the field of energy. This supply-oriented
emphasis overwhelmingly defines our basic national strategy:
refill the energy supply lines by further exploitation of fossil
Jurels and rely upon nuclear energy as the replacement before
these nonrenewable resources are exhausted

SPECIFIC ENERGY CONSERVATION RESEARCH
PROJECTS
Feder ‘unded
n above, the federal support of energy conserva-
tion research began just a few years ago. Even though the
effort is small, it is still useful to look at the details, The
section outlines the energy conservation research projects
supported by federal funds obligated in fiscal years 1973,
1974, and part of 1975,

Figure 4-3 summarizes the number of projects by
funding agency.

FIGURE 4-3: GOVERNMENT SPONSORED
R&D PROGRAMS IN ENERGY CONSERVATION

NSF 58
Commerce 28
HUD 4
FEA 5
Interior 9
Defense 1]
Transportation 4
GSA I
NASA T
EPA 2

I

$ 5516312
4,081,400
1427 100

960,000
954 806
55,600
40,000
15,000

nknown funding)
nown funding)

(8 unknown funding)
{3 unknown funding)

(7 unknown funding)
(2 unknown funding)
(1 unknown funding)
24 unknown funding

HEW
129 §§3,050.218

In terms of both number of projects and dollars
expended the National Science Foundation played the most
important tole, However, during this period the Federal
Energy Administration was only beginning to operate and
the Energy Research and Development Administration had
not yet been established. ERDA can be expected to play the
dominant federal 1ole in the future

These 129 research projecis can be clussified into a
Iamework generally compatible with that developed in
Chapter 1. Some variation is necessary 10 accommodate the
structure of research as it ts actvally being carried out. This
classification structure is »s follows:

Resource Acquisition and Processing
Generation/Conversion/ Transmission
End-use

1. Transportation

2. Industry

3. Built Environment
Alternate Sources/Systems
Economic/Policy Research
Information Exchange
Matginally Related Studies

Figure 44 summarizes the
programs according (o category, Funding levels are included
wherever such information was available

The major energy conservation research areas include
(1) economic and policy research; (2) altemnative energy
sources and systems; (3) end-use research in transportation,
industry and the built environment. Taken together these
three main categories account for 73 per cent of the research
studies funded and over 76 per cent of the funding. (The
latter figure may not be an accurate reflection of the funding
distribution since nine of the transportation studies have
unknown funding levels) Conservation programs most

129 federally-sponsored
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FIGURE 4-1: FEDERAL R&D OBLIGATIONS BY FUNCTION,
FY 1969, 1974 (est.} and 1975 (est.)

(Bitlions of dollars)

National defense

Haalth

(Millions of dollars)

Energy develapment
#nel conversion

Enwvironment

Sevence aul
Technology base

Matural resources

Tramporiation
and
COMMMIINACET WM

Education

Income security and
social wrvice

Arsa and community
Awvelopment and
Ienrving

i1 BT
555 1974
W 1075 (Prosident’s
"
Congress)

Economie growth
and productivity

Crime pesvention
wnd cantrol

Internaticnal
cooperation snd
developmant

source. National Science Foundation, An Analysis

Federal R&D Funding by Function, Fiscal Yeans 1969

3l
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FIGURE 4-2. FEDERAL ENERGY RESEARCH & DEVELOPMENT PROGRAM
Imillions of dollen)

Program Level (Obligations) Percent Change Estimated
am Love Whtgedons! —— Total
Program Arsa FY 1973 FY1974 FY1975  FY1974101976  FY 1975-1979

1. Conservation 322 65.0 115.7 ¢ T8 T00
a. End use (Rmidentisl & Commercial| . 15.0 15.0
b. | d Eff y (T i ) 4 50 18.8
c. Impe Eff) ¥ |Co ) d 159 28
d. Improved Efficiency (Storage) & 29 a4
e Awiomaotive 142 237
f. Other Transportation 13.0 220

2 _0!?, Gas, & Shale 19.1 418
#. Production 30 17.0
b. Resource Amsssmant 5.0 131
€. Oil Shale 23 30
d. Related Programs BE 87

3. Coal 5 426.7
Mining 1.7 { 55.0
Mining Health & Salety 282

Direct Combustion 1.5

Liguefaction

Gmification (High BTU)* 5

Gasification (Low BTU) 46

Synthetic Fusls Ploneer Program

Resource Assessmant 1.0

Other (ind. Common Technology) 48

~Fe~sanTe

Environmaental Control 384
a. Near term 50, 190
b. Advanced SO r
c. Other Fossil Fuel Pollutants

lincl. NO,,, Particulstes) 88
d. Thermai Pollution 6
e. Automotive Emissions 100

. Nuclear Fiasion 406 5

. LMFBR 2537
Other Bresders (GCFBREMSBR) 5.6 40

. HTGR 13
LWER 205 290
Rueactor Safety Research 388 48.6
. Waste Managament 36 6.2
Uranium Enrichment 501 575
Resource Assessment 28 34
i. Other {incl, Advanced Tech.) 14.9 m?

B. Nuclear Fusion 748 101.1
a CTR 9.7 57.0
b, Laser** 351 44.1 6.3

7. Other 165 5385 1845 189
. Solar a0 138 500 262
B, Gesomermal a4 108 447 o
€ Systems Studies 72 17.3 30.0 71
d. Misc. 9 11.5 298 159

Total, Direct Energy R&D 8722 299.1 18105 Bl

*Funds for High Btu Gasification in Office of Coal Research Budget do not include Trust Fund Amounts
**Includes smounts for Laser Fusion directed toward Military Applications

Source. Presidential Encrgy Meswage, January 23, 1974,
Summarized in Energy Controls: The Energy User's Guide
'“'“““".5 the Energy Crisis, tie c., 1974
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FIGURE 4-4: GOVERNMENT SPONSORED R&D PROGRAMS
AND FUNDING RESEARCH CLASSIFICATIONS

Resource Acquisition and Processing
Generation/Conversion/Transmission
End-use (General)

I Transportation

3 Industry

3 Built Environment

Alternative Source/Systems
Economic/Policy Research
Information Exchange

Marginally Related Studies

39

closely allied to new forms of usable energy also received
priovity attention,
In absolute terms, the spending for improving end-use

[_s_n_:pam)-*a) [ Even assuming that spending for
transportation research approached the levels for industry
and the built environment, in a two year period the amount
expended would have been only slightly over $6 million, or
about 1/2 per cent of total spending for energy research in
fiscal 1974 slope. So neglected was end-use research that the
currend ERDA budget lists no spending in that category for
1974 and 1975

With respect to energy conservation in the built environ-
ment, thirty-four research projects can be identified. Figure
4-5 thows a breakdown of these projects according to areas
of investigation.

The Smithsonian Science Information Exchange, from
which the preceding analysis was drawn, also listed 8 solar
encrgy projects for the built enviromment. The Council's
definition of conservation would include such projects, but
obviously many more solar projects were undertaken during
the period in question. From July of 1973 to January of
1975, fourteen federal agencies sponsored 171 solar energy
projects at a cost ol more than $24 million. Results of much
of this research will have a direct bearing on conservation in
the buflt environment

Primary emphasis has been placed on space conditioning
and the application of new energy systems.

The research program undertaken thus far in the built
environment is typical of the program for end-use conserva-
tion in general—limited funding and the lack of a compre-
hensive research strategy.

Privately Funded

] N:J_;iﬁéj; Tummxly ol energy conservation research in
industry or academia exists and a clearinghouse for such
information has not been established. Some idea of the kinds
of research projects focusing on energy conservation carried
out recently by the private sector can be gained from a

pling of projects piled by the Smithsonian Science

4
4
3
17
13
26
14
21
19
8

$ 960,100
954 800
75,000
664,900
2,035,756
2,519,600
2,038,093
2,641 874
572,005
588,000
$13,050,218

{1 unknown funding)
(1 unknown funding)
(9 unknown funding)

(3 unknown funding)
(3 unknown funding)
(3 unknown funding)

(4 unknown funding)

24 unknown funding)

Information Exchange. Figure 4-6 summarizes these projects
according to the classification scheme developed earlier
(Spending figures for these projects have not been included
since funding levels for many of the projects were not
provided) As was the case with the federally-sponsored
research, programs were concentrated the area of
economics and policy research and end-use applications.

FIGURE 4-6: PRIVATELY FUNDED
ENERGY CONSERVATION
RESEARCH PROJECTS

A. Resource Acquisition and Processing
B. Generation/Conversion/Transmission
C. End-use (General)
1. Transportation
2. Industry
3. Built Environment
D. Alternative Sources/Systems
E. Economic/Policy Research
F. Information Exchange
G. Marginally Related Studies

8
8
12
4
6
i
3
3

4

Privately funded research projects in the built environ-
ment are broken down by category in Figure 4-7. For the
most part, private and local governmeni efforts were con-
centrated in areas offering the most significant potential
svings—overall building design and environmental control
systems. As might be expected, projects offering practical
applications for industry and government entities (such as
the design of more energy efficient structures, system
components, and storage capabilities) received more atten-
tion than studies dealing with life style changes or legislutive
questions such as building standards. Although such x small
mample is probably not broadly representative of nonfederal
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FIGURE 4-5: FEDERALLY SPONSORED RESEARCH PROJECTS — BUILT ENVIRONMENT

Ovwerall Building Design
Environmental Contral Syrtems
Enurgy Storsge Systerm
On-Site Enargy Syvtems

Lite Styla Changes
Manitorng Memsursrmant

Buitding Ervelops
Lighting/lllumination
Building Standerds
Retrofit of Buildings

Control Systems

af
Conservation—Residential Space and Water
Heating

Energy Conservation in Housing

Design, Analysis, Evaluation of Energy Conserv-
ing School

Design of Energy Conserving Schools
Energy Conservation in Housing

Research, Design, Construction of Low
Energy Utilization School

Applied Illumination

Service System Standards
Exterior Envelope Design
Applied Enorgy Labeling

Planned Ventilation

Housing Retrofit

Planned Comfort Meatures
Existing Building Energy Analysin
New Building Energy Design
Retrofit of Housing

Optimi of Enargy Util

Sealed Insulating Glass Units
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FIGURE 45: FEDERALLY-SPONSORED RESEARCH PROJECTS — BUILT ENVIRONMENT
(continued)

Environmentsl Control Systema

Over sl Busikding Devign
Energy Storage Systerm
Ing Standerds
On-Site Energy Systems

Retrotit of Buildings
Lite Style Change
Monitoring Messurement

Builging Envelops

20. Energy Profile of Federal Buildings

x

21. Exterior Envelope Design

22. Comsarvation Labeling Program
23.  Measurement Technology

24, Heat Pumps

25. Heat Pump Specification

26. Infrared Systam for Detecting, Measuring and
Analyzing Heating and Cooling Losses
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FIGURE 4-7: NON-FEDERAL RESEARCH PROJECTS — BUILT ENVIRONMENT

Envirnnmentsl Control Sywtems

Oversil Building Dessgn
Building En. 3pe
Energy Storage Syuterms
Lighting/ Ilumination
Huilding Standardy
On-Site Energy Syvtems
Retrotit of Buildings
Life Styls Changes
Maonitoring Messurement

Energy Conservation Studies for Commarcial and
Industrial Buildings

Assistance in Design of Energy Conserving Home

Design Engineering of Heating and Air Conditioning
Products for Mobile, Modular and Residential Housing

Aesidential Energy Use Characterization

Energy C: Through g Design

Devel of C ts for B
Walls of Electrically Heated Home

Building Energy Conservation Study

Optimization of Structures Based on Energy
Conservation

Design of Building and Environmental Control
Systems for Energy Conservation

Energy and Architectural Design

Conservation by Improved Building Design and
Comtruction

of Energy in B:




research projects, the resesrch emphasis seemed to be on
developing or adopting technical or operational initiatives to
the solution of readily identifiable energy problems.

Beyond the kinds of projects highlighted in the
Smithsonian survey, a number of other developinents have
taken place in the last iwo years. Several large corporations
have adopted computer technology for analyzing the
potential energy savings in buildings. These techniques have
made possible a comparison of alternate approaches to
greater energy efficiency in specific situations. Duting the
same period, dgnificant efforts to organize a solar energy
constituency have taken place in the private sector and
industry to make solar technology commercially
feasible have intensified

Also pot shown in the above summary are the efforts of
industry associations in conjunction with energy research.
The major energy industries all support rather extensive
research efforts, but their programs generally are aimed at
product development and increased supply. In the clectric
industry’s research program, however, as exemplified in the
work of the Electric Power Research Institote, conservation
programs are estimated 1o account for 40 per cent of 1975
expenditures. As conscrvation assumes a more prominent
role in national energy policy, conservation tesearch in the
private sector may gow accordingly. without
effoctive advocacy for conservation, private sources may
follow the federal government's lead and continue to
concentrate on supply-oriented projects.

efforts

hawever,

SUMMARY

Energy conservation research, both federally-sponsored
sud  privately-initiated, remains in its infancy. Without a
major thift in energy policy, research efforts in this vital field
will remain inadequate. Growth in conservation research and
the development of conservation demonstration projects will
require significantly higher levels of funding—a development
which will not take place unless 2 national commitment is
made to capture the conservation potential.

The next section outlines present federal plans for future
energy conservation lCM‘JfC!I

FEDERAL BUDGET PLANS FOR FUTURE ENERGY
CONSERVATION RESEARCH

The best indications of future federal efforts in energy
rescarch and development are to be found in the recomm-
ended budget of the Energy Rescarch and Development
Administration and in the agency's National Flan for Energy
Research, Development and Demonstration.

Figure 4-8 shows the proposed program and financing
data for ERDA in fiscal 1976. While the proposed budget is
in excess of $3.7 billion, over $200 million will go 10 cover
the cost of program support, and over $1 billion {in the
categories of weapons, laser fusmion, nuclear matertals
security, and naval reactor development) is earmarked for

183

n

national security, This leaves about $2.5 billion for research
in support of our national energy policies.

Spending for nuclear energy has again received the
highest priority, commanding more than 60% of ERDA's
total budger. Thus, nuclear energy continues to be relied
upon as the dominant long-range energy source of the future,
though there are substantial increases in funding for alternate
and other relatively undeveloped sources of energy.

The recommendations for solar energy expenditures are
significant for energy conservation in the built environment.
In percentage terms, an increase of 551% in solar energy
spending seems 1o signal a more prominent role, but that is
not necessarily the case. This large percentage will still
provide only about 1%% of the total ERDA budget. The
amount is Jess than $5% of the sccelerated budget recom-
mended by a National Science Foundation panel of experts
(the Eggers Panel) in a report submitted to Dr. Dixy Lee Ray
in 1973. The panel’s recommendations are summarized in
Figure 4.9,

Spending for exploring ways to use energy more effi-
clently amounts 1o less than 1% of the total budgel. End-use
conservation programs, which are of particular importance
for comervation in the built envitonment, will receive only
$3 million out of a total budget of over $3% billion.

The objective of end-use conservation research, as
described in the budget appendix, s to develop “new
technologies for reducing energy utilization™ in residential
and commercial buildings. In addition to recommending only
$3 million for the program, the only activities described
under the heading of enduse conservation are research on
energy efficient appliances and the development
techniques lor determining the potential returns of end-use
conmservation

Priorities reflected in ERDA’s budget have changed
somewhat (at beast rhetorically) since the new agency has
begun its operations. Under its ensbling legislation, ERDA
was directed 1o develop a comprehensive national energy
plan; Volume | ol the proposed energy agenda, A National
I"Iarl for erlg} Research, Develog and B i
Ur_mqb ‘nergy Choices for_the Future, sketches o more
balanced energy program than the budget under which
ERDA will be operating for the current fiscal year. Both
enetgy conservation and solar energy are considered integral
parts of national energy policy according to the scenarios
developed in the ERDA report. The true test of the sirength
of that conviction, however, will come in the yet 1o be
received funding recommendations which will result from
efforts to implement the comprehensive energy plan

Recommendations for federal initiatives in end-use
conservation as outlined in the ERDA national plan are
sketched below in Figure 4-10. Aamdm; to ERDA's

ion of the
would yrrlni uvu:,gs of between 2.5 and 6 Quads :mruni])' in
1985 and as much as 4.5 10 9.5 Quads annually in 2000
within each of the end-use categories.

of




184

FIGURE 4-8: PROGRAM AND FINANCING
{IN THOUSANDS OF DOLLARS)

Identification code 19-00-0100-0-1-999 sctual 1974 1975 est. 1976 est.

Program by activities
Direct program
1. Fossil energy development:
{a) Coal ..... cwTIa - 279473
ib) Petroleum and natural gas . ............... - 23,647
8,147

la) Solsr energy development ........ N e . 67,100
b) Geothermal energy development . .. .. .. v 3, 28370
le) Advanced energy systems research % p . L 23173
[d] Physical research e 5 > ) 312,500
Conservation research and developmen
(a) Electric power transmission < i X a5l - 11,830
(b} Advanced automotive powsr systems . , i ' 8,240
(e} Energy storage tystems e e P U ' 9,100
{d] End-use energy conservation research and development . . T s 3,000
. Nuclear energy development:
(a) Fusian power research and development ., . . ald 85,030 120,000
(b) Fimion power reactor developmaent i L L 384088 443675
(e} Naval reactor development ... ... .. . - 1 167,000 186,200
(d) Space nuciear systems = o R o Ay 26,600 30,900
o) Nuclear materials . . ............co0ueevnens . 646,080 B28,940
N Ad d isotope Ay < g 11,700 24,200
. National security:
{a} Weapons . : i 3 819,997 873515
{b) Laser fusion . T T g 41,400 54,000
(e} Nuclear materials security B 5.863 10,945
- Environmental and safety research:
{a) Biomedical and o i 132215 156,515
ib) Waste management . . i, B 29570 36,000
fc} Operational safery .. R A B RC ' chibiaiod s ek B & R 3,210 5,160
. Program support ‘o M 175,898 200,018
. Costof work forothers ............ s e 11,690 12,660
- Adjustments to prior year costy " “va

Total direct program costs i . 3 3,068,377 3.747,308

Source: The Budget of the United States, Fiscal Year 1976, Appendix
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The ERDA plan recognizes that where the capability
exists for the private sector to develop effective conservation
technologies and 1o introduce them on a broad scale (eg.,
sutomobiles and large industrial enesgy users), the federal
role ought to be supportive and not necessarily predominant
In the buildings and consumer products sector, where ERDA
expects difficulties, federal
activity apparently will be more pervasive. A facilitative role
on the part of the federal government probably is a must in
this sector because of traditional business arrangements and
financing problems, but if private initiative is not
encouraged, only a limited amount of conservation may
result

institutional and economic

With respect to
products,
objectives

conservation in bulldings and consumer
ERDA's program plan sets out the following

Near-Term (-1985): To permit a decresse in unit
energy comsumption in existing
bulldings and community sys
tems of 20 per cent and in new
buildings and community sys

0 per cent
To permit & decrease in the unit
consumption of energy in exist-
ing buildings and community
systemns by 30 per cent, and in
new  buildings,
systems, and consumer products
by 50 per cent

To develop and demonstrate

technology and

Institutional changes which will
aid the widespread utilization of
solar energy for heating and
cooling  buildings, thereby
reducing the consumption of
nonrenewable resources by 12
per cent by the year 2000
conservation in buildings, ERDA
contemplates developing performance standards for all build
ings, an approach which, if adopted, will require considerable

tems

Mid-Term (-2000)

community

conservation

To achieve energy

research 1o provide an up-to-date dsta base for drawing up
workabie standards. ERDA anticipates the need for research
primarily in the areas of equipment for space conditioning,
lighting, computerized controls, heat recovery and storage,
and building components and envelopes. Environmental
problems should not be of much concern, according to the
program plan, since increased efficiency will 1end 1o reduce
the impact of overall energy consumption

Major obstacles to energy conservation in buildings, as
ERDA foresees them, should be institutional. They will
include

(1) afragmented and conservative building industry;

(2) traditional financing methods based on first
costs rather than life cycle costs;

(3) posible restrictions on innovative technologies
because of building codes, property taxes, construction
practices, elc
Thus not only technological and hardware research but

also policy research studies will be required

With the supply-domingted mentality firmly institu-
ronalized, he expansion of federal support for emergy
conzervation or alternate energy systems will be difficulr to
obtain. Much of the available money for energy research and
development is already “committed” in any budget. When
expressed ax a percentage of increase, spending for relatively
new research areas will sound impressive, but in absolute
terms such spending will remain relatively insignificant for
years unless there is g basic shift in our operational strategy.

Although energy conservation is supposed to be a major
component of the nation's straregy for dealing with our
energy problems, the proposed funding levels for comserv-
tion research and development indicate a far different set of
regl priorities. The budget for fiscal 1976, like those of the
past several years, relegates conservation research to a
relatively gless posi If this imbalonce conti
for another two years, it is Hkely to cause the nation fo miss
mast of the conservation potential for at least two or three
decades

The next chapler discusses a recommended aliernate
national program
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CHAPTER V: A RECOMMENDED NATIONAL PROGE AM OF
ENERGY CONSERVATION RESEARCH FOR THE BUILT ENVIRONMENT

OVERVIEW

Preceding chapters make it apparent that the nation's
present and planned research activities in energy conservation
are inadequately funded, too narrowly oriented, and lacking
in long-term basic research. While these generalizations apply
to all the energy sectors, this chapter will deal only with a
suggested national program for enetgy conservation rescarch
in the built environment.

As pointed out in Chapter I, the “built e

general concepls, the desired system for energy use in the
built environment can be defined as one which, to the
maximum degree feasible, reflects the following sttributes
®  The sou ore important than

the amount_wh 5 hus, reliance upon
_rhcrgy derived from no esources is to be
minimized. If given a cholce between reducing quantities
consumed but obtained from nonrenewable resources, or

includes the design, construction, and operation of buildings;
the land use concepts and practices which determine spatial
relationships of buildings; and the various functions which
are conducted within and among them. Thus, the built
environment may be thought of from the standpoint of a
variety of “entities™
® individual buildings of all kinds;
®  buildings in close proximity with energy integra-
tion potential, e.g, in residential clusters, commercial
facilities, and various industrial operations;
®  buildings within given areas: like neighborhoods,
communities, inter-urban areas, and metropolitan areas.

In approaching the development of research programs,
several other dimensions must also be taken into account.
For example, Chapter IV shows thal present research
activities have primarily been structured around functional
component systems such as heating and cooling, lighting,
exterior walls, and on-site solar generating systems. Each of
these P systems of individual buildings is looked at
in terms of the function the buillding serves.

The relationships 10 external energy wpply systems
{electricity, natural gas, fuel oil, and coal) are also important
parts of the overall frumework for understanding the total or
“net” encrgy requirements of the built environment. This
“external” category also the energy  units
“imported” in the materals and techniques used for con-
struction.

In addition, a balanced research program would include
different categories such as basic research, exploratory
development, applied research, demonsteation projects, and
the infusion of knowledge and technology into general usage

Finally, research approaches are fundamentally affected
by whether one is thinking of retrofitting or modifying
existing entities within the built environment or of capturing
the opportunities associated with the creation of new entities
in such efforts as urban redevelopment, community growth,
new towns, or emerging urban centers

includes

DEFINING THE DESIRED SYSTEM CHARACTERISTICS
OR STRATEGIC ATTRIBUTES

The basic strategic sttributes of the nation's energy
systems were outlined in Chapter 1l. Starting with these

¢ g more in gross BTU's but “importing”™ less

from nonrenewable the latter

preferable

® Wherever feasible and economically justified,
energy should be derived from natural recovery and
recycling  processes each building, thus
implementing a concept of maximum decentralization
with minimum import requirements. This strategy begins
with each. building and moves outward to groups of
buildings, communities, and regions

® Waste resulting from inefficient
systems will be reduced 1o a minimum

®  There will be connections to reliable centralized
sysiems to provide reserve or residual energy needs

®  Prohibitive pricing will not be required or used
a3 a means of rationing limited supplies

It is clear from the above that e servation is
more appropriately termed energy eff he objective
15 not just to minimize \'lr!!;l.lll.lp-lll.!ﬂ: but also to structure
the consumption o terms of what it is for (productive use or
waste), and to structure the supply in terms of how i is
derived (renewable vs. nonrenewable resources, on-site
supply va. imported supply).

For the remainder of this chapter, energy conservation
will be considered as synonymous with energy efficiency,
which is defined as

®  muaximum feasible reduction of demand require-
ments related to waste;

® maximum feasible utilization of on-site energy
derived from combinations of natural processes and
recycling;

& employment the most energy efficient
centralized reserve system, taking into account the total
system implications

resources, choice s

technical

of

SETTING THE ACHIEVEMENT GOALS TO BE
SUPPORTED BY RESEARCH
The proposed research program supports action-oriented
goals. Therefore, it is helpful to specify several achievements
which should be sought and which the research should be
tailored to support
® By 1990, 90% more the individual
bulldings should be encrgy efficient, Le., traditional

o1 of




supply requirements will have been reduced by an

average of 30% in structures existing at the end of 1976
and at least 60 in structures t from 1977 forward.

e After additional study,
necessury  developments for energy efficient neighbor-
hoods, communities, and metropolitan areas should be
defined. This conceptual process should be accompanied
by the identification of applicable supporting technolo-
ges on hand, under development, or needed to be
developed

® Urban expansion, redevelopment, and new
urban growth centers started after the above definition
of such expanded encrgy efficient building relationships,
should be constructed 50 #s 1o maximize overall com-

the attributes of and

munity energy eificiency; equivalent consumption of
traditional epergy supplies in such communities (includ-
ing factors such as transportation) should be reduced by
a specified target over and above reductions allocated to
individual buildings.

e Neighborhood, community, and metropolitan
arcas already in place by the completion of the preceding
steps should be evaluated aguinst a series of “retrofit"”
sirategies which will achieve reductions of a specified
turget over and above those allocated to individual
energy efficient buildings.
achieved on a priority basis In communities which
collectively account for at least 60% of national energy
consumption for the buill environment. The retrofits
should be put into place at a rate which will achieve the
objective by the tum of the century
These goals are optimistic and are not likely to be

realized. However, for _purposes of establishing research
priorities, it fs wise 10 set ambitious goals. Recognizing the
lead times involved, it Is nocossary to have a research and
development program which will remove as soon as possible
the technological and state-of-theart barriers to fulfillment

These retrofits should be

of these objectives.
COMPONENTS OF A BALANCED NATIONAL FROGRAM
A balanced research program must span activities related
to each of the dimensions discussed at the beginning of this
chapter
(1) “Entities” within the built enyironment
(2) individual buildings
{b) bulldings in close proximity
{c) buildings within given areas at four levels
1. neighborhood
community
inter-urban area
. metropolitan area
(2) Owerall building design
(3) Component systems within buil dings
(a) building envelope
(b) HVAC

TB=504 O - 76 - 13

(c) lighting/llumination
(d) encrgy storuge systenm
{e) on-aile energy sysiems
Relationships 10 external energy supply systems
(a) electricity
{b) fuels for converion on-site

I. natural gas

fuel oll

1, coal

4. other
Categories of research by type
(a) basic research
(b) descriptive research
() exploratory development
(d) applied research
(e) demonstration projects
(N infusion into use

1. institutional mechanisms

2. conducive policies and incentives

a economic

b. social/political

(6) Physical condition of the “entity™ involved

(3) Retrofit, redesign, or modification of exist-
ng Ilutidma. neighborhoods, etc,

(b) New buildings, neighborhoods, towns, etc.

When viewed from this framework, the imbalance of the
existing research activities comes into even sharper focus
Present programas (almost totally) concentrate heavily upon

® g series of individual demonstration projects for
various component systems within a variety of buildings

(residences, offices, schools, etc.). These are designed to

fllustrate the present state of the an

® 3 limited amount of work on energy properties
of esch of the building subsystems as they relate to
satting energy standards for buildings.
® 3 limited amount of descriptive research, largely
related to economic input/output relationships and other
mspects of applying enecigy
technologies.

All of these programs are needed and can be justified in
the sense of giving priority 10 more extensive application of
present technical capabilities. In fact, however, even with this
concentration, present levels of funding cannot be expected
to produce the desired results. Beyond this, the deficiencies of
an unbalanced, noncomprehensive program will begin to be
felt nocurately within the next several years,

These deficiencies cannot be compensated for quickly by
a rapid infusion of funds in a crisis reaction. Now is the time
to make these investrents. They are more than justifiable in
terms of normal economic investment criteria. Even more
importantly, such investments are politically and socially
essential if our quality of life i to be sustained. All our
citizens will benefit in both economic and qualitative ways.

economic conservation
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FIGURE 51: ARECOMMENDED RESEARCH PROGRAM AND FEDERAL FUNDING LEVELS
FOR ENERGY CONSERVATION RESEARCH IN THE BUILT ENVIRONMENT

Recommended Federal Funding Levels
YEAR

w Fessarch

» w Dti:;lt ties of materials

. Energy flow modsl into, within, and from the
U.S. economy
National profile/model of energy flows in
buildings

. National profile/model of energy flows for
various h groups of build

. National profile/model of energy Hlows for
meighborhoods

. National profile/model of snergy flows for

and U areas

. Inventory and analysis of recycling potentials
between various industrial snd other energy
flow processes

Infusion

1. A series of barrier analyses oriented to moving
technical states of the art into use

2. An imtegrated collection of barrier analyses
and 8 national innovational plan

1A wt of national education and training
programs for professionals and tradesmen

4, Clearinghouse of succensful energy conserva:
tion app should be d

Dy Projects (Subsidy of E

Risks and Costs)

1. Nationally wi of
projects

2. Special program for developing, testing., and
demonstrating a concapt for “Integrated
Energy Utilities™ for energy efficient buildings

SAgytiod Rusnish

1. Doweloping “mext generation”  technical
capabilities

Explorstory Resssrch
1. Daveloping second and third generation techni-
cal capabilities

Basic Ressarch

1. Developing underlying theories and advancing
the state of fundamental knowledge

Totals




minimum energy standards for bulldings by use, location
and type of construction. However, there is nol yel a
coordinated effort to develop the equivalent of & national
model for the energy flow dynamics of the U, S. building
Inventory

This cupability can be developed in terms of building
profiles which will represent a range of building situations
within the United States. At this point it is impossible to say
“cases” would be required 1o give a valid
he th nds

how many such
national sample, but the number should be
rather th he tens of thousands

This national building pr can serve as a basis for
developing & network of instrumented buildings used to
provide actual data on energy
From b

flows in building operations
program, a reliable nationad model of energy
consumption within buildings could be developed. This ir
furn can be echnical and pe
develops suld also be used
for design of various elliciency
packages

mmendation

A national smmple profile of the nati
inventory should be developed, and specific buildings within
the sumple identified and instrumented. These buil
be used to develop a na

o demonstrate alternati

the building, rather than ar the
systerms within the buflding.

level of indivicu

gathered in instrumented building:

performance

arinual

energy bud
ties of energy which a general type of bui in a given
low uid be allowed to consume. (N It should be
emphasized again thai the objective of encrgy effic
not be mintmum thon, but mather
tmpodt of energy from nonrenewable resc
UNDERSTANDING ENERGY FLOWS AND
EFFICIENCY FOR PROXIMATE BUILDINGS
Recommendation ]

ENERGY

After further concepiual work, the procedures suggested
dividual buildi §

r proximate buildings

above should be developed and

execut uch as several apartment
buildings within a complex, shopping centers or malls, etc
UNDERSTANDING ENERGY FLOWS AND ENERGY
EFFICIENCY FOR NEIGHBORHOODS
Recommendation

following the necessary conceptual form
an i gy consumption at
level should } in approximately
described  above wever, al this point
ating land use alternatives with efficient build

ings and building complexes become more cructal

UNDERSTANDING ENERGY FLOWS AND ENERGY
EFFICIENCY FOR COMMUNITIES AND FOR METRO
POLITAN AREAS

ian areas

Uves. As on i
ergy flows of each industrial process
womy were known, it would be possible

vise concepis of industrial location which would 2
g and overall efficiency. Of course,

tors would go deciding upon industrial

w of ene

structu manner which brings

to one der to integrate

sany lines.

umaong va

fous industrial pro

r, il might be possible to ex g the
NE  Processes 1 st now be
duct, Such

but we nol find an aggressive

al pollubion, as a

gram designed o fill this
alion projects are
captuce the dramatic

ed by this approach

MORE ADEQUATE INFUSION STRATEGIES AND
SUPPORTING PROGRAMS ARE NEEDED (DISSEMINA-

carch stiategy he federal
1al demonst esuil
bilithes being ¥ the manstream
¢ in case after case
Many
will be
rth in u

nal and train

velop an e
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inter-related inter-disciplinary analyses which essentially “fill
in" the type of matiix shown in Figure 5-2

The basrier analysis technique may be conceived of asa
generalized, variable-parameter model of a hypothetical
environment, In this model, the different components of the
environment can be varied 1o determine the probable success
or failure of the proposed action or . Barrier
analysis has been successfully applied to the technological
innovation process, and, although energy conservation is not
a purely innovative process, many of the same barriers will be
encountered in making energy conservation ideas operational
As applied to energy conservalion opportunities, the
hypothetical environment of barrier analysis will mclude
both research/development and technology transfer compo-
nents.

Reading from left to right on the matrix (categories one
through four), there will be barriers associated with expand-
ing the rescarch base. Gaps still exist in basic knowledge
sbout energy conservation, in applied engineering. and in the
descriptive capacity of the present system. Until these gaps
are marrowed, the implementation of certain conservation
innovations will not be possible. For example, innovatiops ot
conservation techniques which are barely advanced beyond
the theoretical stage obviously will encounter a broader, and
at the same time more intense, range of baiers than
candidate opportunities which have progressed beyond the
research and development stage

The technology transfer barriers (categories five through
eight) can be summarized as follows:

Inventory bariers (supply-related institutional). This
category deals with the aggregation of an effective
delivery system that can provide the technology in the
appropriate form.

Integration barriers (delivery system-related institu
tional). These barriers deal e “receptor” of the
technology. This is the output delivery system that
employs the technology in rendering products and
SCIVICES,

Economic barriers (supportability). This category
relates 1o the economic aspects of employing the

| institu-

tional issues. In general, these bartiers can be the most

critical. They account for many unexpected innovational

failures because of the fallacious assumption that if the

other three barrier categories are surmounted, these
barriers will dissolve

It also should be recognized that there are often very

positive, even compelling, factors militating in favor of the

adoption of a technique or innovation. These positive factors

must be taken into account in making a final judgment as to

to overcome quickly what otherwise might be a difficult set
of obstacles. Thus, certain conservation opportunities might
be more readily absorbed because of their potential ability to
meet critical needs.

Data developed under the descriptive research programs
will provide valuable inputs into this barrier analysis. Once
the barriers are well understood, appropriate policy and
institutional initiatives can be developed. Many individual
projects will be required to compile a comprehensive
encyclopedia o1 reference volume of barrier analyses, but
such an integrated volume should be designed and assembled
us work progresses.

Recommendation

The federal government should organize a special pro-
gram designed to support a range of discrete projects which will
produce a comprehensive set of “barrier analyses.” These
resulting sets should be integrated into an overall catalog by
the end of 1977. Such analyses should provide detailed
assessments of strategies to achieve each of the objectives set
forth at the beginning of this chapter

Achievemen1 of conservation objectives should be
regarded as a major, complex, national innovation problem.
A comprehensive innovational strategy should be developed
duce a plan for p ding and a framework within
which to evaluate progress,

Once formulated and assembled, this “barrier analysis/
inmovational plan" should be updated regularly to provide
smooth and efficient infusion of future advances in technical
stutes of the art

1o

information collected sbove (particulurly the

inventory ol technical capabilities) can provide a framework
to develop various curricula for a series of national
educational/orientation programs. These programs should be
application-oriented, related to  demonstration projects
(discussed later), and sccessible to practicing professionals
and tradesmen, financial policy makers, and other actors who
collectively comprise delivery/market systems
Recommendstion

A clearinghouse of case studies of energy mnurv_allmlf
efficiency activities should be established to provide effective
i hange and di of infi ton about both
successes and failures. This information should be broadly
di § through professional and trade § Is, mass
media, and a variety of other channels. Care must be taken to
protect proprietary interests when appropriate.
DEMONSTRATION PROJECTS

As noted in chapter IV, most of the present research
activity falls into the category of “scattered” demonstration
projects oriented to particular types of component energy
systems within buildings serving a variety of purposes.
Through grossly inadequate as the nation’s main research

the oppartunity or probability of success in any
For example, a societal need for a new innovation may help

program, these d offer solid, pearterm
opportunities and should be substantially expanded.
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Demonstration projects should be looked at as “display
windows” field testing under ordinary conditions those
technical capabilities flowing from applied research pro-
pams. An adequate structure of demonstration projects
would display the entire range of sistesof-theart and
technical capabilities.

Present demonstration activities do not fulfill this
requirement, The “case study™ profiles developed under
descriptive research will provide excellent demonastration
potentials which can be economically integrated and
scientifically controlled for applied research. experiments-
tion, and demonstration

Obvicusly, demonstration sctivities are an u'npwlnnl
dimension of private industry efforts. However, go

]

The renulis of these technical analyses should be used to
establish applied research and development programs within
the present state of knowledge in order to close the technical
gaps, to further improve the technological base currently
available, and to develop imaginative demonstration projects.
Attention should be given to expanding the technical
capabilities beyond curtent technology. As previously noted,
present research activities of this type are very limited.
Recommendation

As the preceding programs and models are being
developed, they should be used 10 formulate technical goals
and objectives, which in turn will become specifications for

applied :euuch and development associated with “next

private partnership is to be encouraged.
Recommendation_

The inventory of technical capabilities developed in
conjunction with the “barrier analyses™ should be used in
connection with the national profiles to structure an effect-
ive, b set of d ration projects. Each of
those projects, once defined, shuuhi he evaluated 1o
determine both the most approp i T
bilities and effective means of execution.

A SPECIAL SET OF NATIONAL DEMONSTRATIONS
FOR NEW INSTITUTIONAL CONCEPTS

As mentioned in Chapler 111, a strategic program for A
Nation of Energy Efficient Buildings by 1990 has been
outlined. Reports by the American Institute of Architects
have described a new form of public utility called a “Building
Energy Utility.” A forthcoming report will deal with this
idea in more detail and will suggest a plan for national
demonstration projects to refine and test the concept.
Recommendation

We recommend that a special inter-agency group directly
respongible to the President be assembled to launch these
demonstration projects as a major part of the nation's
Bicentennial Era. The Advisory Council will have more
specific recommendations to make in this regard during the
coming year,

APPLIED RESEARCH FOR DEVELOPING
ALTERNATIVE “TECHNICAL PACKAGES" FOR
ACHIEVING VARIOUS LEVELS OF ENERGY EFFl
CIENCY

The demonstrations closely relate to and flow from
previous applied research. Each of the el

tech We emphasize that the concepts
lhr'uild emerge from examining the various “entities” of the
built environment, rather than from thinking in terms of the
component energy systems within buildings. A near term set
of techmical requirements which will stimulate the next
genenation of energy efficiency technologies within the built
environment should be developed from this procedure. These
technologies will not only include building entities, but will
also extend to groupings of buildings.

These technical specifications can then be used as a basis
for developing a priority ranking of specific applied research
projects and programa.

EXPLORATORY DEVELOPMENT

Beyond applied research d to the next g
of technical capabilities, there is goal-oriented exploratory
development. The principal distinction is one of timing.
Exploratory development might be characterized as a
“mining operation” drawing imaginatively from all forms of
basic knowledge 1o creale second or third generations of
technical capabilities. Present research of this kind related 10
energy conservation is virtually non-existent, This range of
developments will be needed for applied research, demonstra-
tion, and infusion beyond, ay, 1985 or 1990,

Specifically, qualitative leaps in the efficiency of solar
systems will be needed. Other concepts for acquiring
renewable on-site  generating capability and for greatly
enhancing the potential of -ecyclans are also . npecessary.
Perhaps entirely new in fals will be
feasible.

Recommendation

There should be a program definition phase conducted

over the nexi several months to define an initial program for

B Progr

and barrier analyses described above should be operated in
conjunction with technical assessment analyses to define the
various technical alternatives which exist or which will exist

d Since this work is so closely
:unnen:lﬁl wnjl ham: research, the Council recommends that
this become an integrated portion of the approach suggested
in the next section for basic research. However, exploratory

on the basis of current research activities. This procedure will
help to identify the gaps in current technological develop-
ment programs by starting from a comprehensive picture of
the desired end systam or final product and relating this to
basic knowledge.

de t s more goal-oriented than basic research and
slmuld have its own identifiable program.




BASIC RESEARCH

One startling feature of current conservation research is
the absence of basic scientific research. This may be due in
part to the fact that energy conservation is not considered a
distinct scientific discipline. Its theoretical structure must be
derived from » variety of the physical, life, and social
sclences. However, imaginative projects which can produce
such equivalent “leaps” as those in the atomic sciences have
not been considered. While the “payol™ from such research
Is not definable, the history of scientific and technical
development has adequately documented the need for
nourishing  soch  basic dc\-'cilupmcnu the
knowledge
Recommendation

A series high priority, inter-disciplinary working
sessions should be convened within the scientific community
and assigned the task of:
(1) Developing  andfor  bringing together a
theoretical structure for energy conservation/efficiency
(2) ldentifying a series of fundamental basic re-
search (and exploratory research) activities which are
aimed at “filling in the theoretical structure.”
(3) Developing specific proposals for the types of
projects, team composition, funding levels, and institu-
tional settings which are most appropriate for proceeding
with basic research applicable to energy conservation.
These workshops should be held under a variety of
auspices. Perhaps the National Academy of Sciences and the
National Academy of Engineering would lead one prong of
the effort. Another initistive should be regionalized meetings
open to a broad spectrum of scientists and held under the
auspices of a “scientifically neutral” group such as this
Advisory Council of some other suitable non-scientific
institution. A leading business or industrial organization
could conduct a third part of this effort

These activities should be conducted in parallel. The
results of each series of workshops should be made available
to interested individuals and institutions. Following an
integrative and analytical process, the information gathered
in such workshops could form the basis of & proposed agenda
for basic research (and exploratory development)

The relative costs of this program definition work are

in sate of

of
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snall. However, since the results probably will be forth-
coming at the beginning of or during FY 1977, the federal
povernment should budget an estimated allocation of $10
million in the FY 1977 budget. Those funds would be
available for immediate release upon final decisions as 1o the
initial projects or institutional initiatives 1o be launched. This
will preclude a year or 1wo year lag which would otherwise
be required to inject the program into the budget

Private funds could be added to this basic ¢
support as the programs evolved

SUMMARY

We believe this report dramatically shows that the
nation’s energy research priorities are seriously unbalanced
and that research for energy conservation should be sub.
stantially increased and  extended
comprehensive program

The foregoing recommendations outline how 1o begin
this Many modificstions will undoubtedly be
required, and annual reviews will be essential to evaluate
both our progress and new needs

of federal

into o full-scale,

process

To some, the financial recommendations will appear
extraordinarily high. However, if the cost is compared to the
potential benefits which will accrue to each citizen and the
nation, these investments will seem more than justified, In
fact, economic investment criteria alone wowld lead us to
make many of these Investments in preference to the more
uncertain and much larger investments being made for
muclear and fossil fuel supplies

The program should be a national program, and thus this
report has concentrated heavily upon the federal role and
budget. This is due largely to our beliel that federal
leadership and financing are essential 10 a well-balanced,
coordinated, and adequately integrated national program

Nevertheless, new dimensions of povernmental/private
sector partnerships will be needed, but there is a great deal of
experience and many flexible arrangements from which to
draw. The Council has deemed it more imporiant in this
report 1o concentrate upon the concept of what a balanced
national program should include

The Council urges the nation to regard these proposals a5
urgent business and to act now on beginning their execution
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Mr. Dary. My name is Leo A. Daly: I am an architect.

Mr. Ryax. Before you begin, Mr. Daly, T want to welcome youn here
and to note in passing, for the record, that yon and I have never met.
We do, however, share a common interest. T am a graduate of Creigh-
ton University, and I believe you had some small part in its construe-
tion and development in Omaha.

Mr. Dary. T did not realize that; but, T am glad to hear that the
graduates of Creighton are out in the world.

Mr. Ryax. We have infested the whole world, T think. That was the
whole idea of building the place anyway.

And that brings us right back to our prime interest today. You may
go ahead ; the committee is yours.

Mr. Davy. My remarks, Mr. Chairman, will be directed to the fol-
lowing specific points: First, we should delay no longer in launching
a high priority, national action program designed to achieve a nation
of energy efficient buildings within 15 years., This is true because of
the growing national need to conserve energy; the current and pro-
jected dollar drain associated with the purchase of foreign energy
supplies; the size and significance of the potential energy savings:
the near-term technical feasibility for achieving conservation which
can be within our grasp if we can organize our economic, political,
and institutional structures in order to capitalize upon it ; the economie
reasonableness and feasibility of such a program; the administrative
feasibility of such a program; and the qualitative benefits which will
accrue to the Nation as a whole and to millions of individual citizens.

Second, the current approaches, as T see it, will only result in
further indefinite delay, which may cause us to miss much. if not most.
of the conservation potential offered.

Third. the missing ingredient in current efforts is effective and
sustained leadership which ean mobilize the needed actions.

My first point is that the Nation will pay dearly if we continue to
delay launching a high-priority, national program to achieve a nation
of energy efficient buildings within 15 years.

There is increasing agreement among energy policy analysts that the
Nation will experience growing energy supply problems in the years
ahead. This will be true even under the most optimistic scenarios for
large-scale breakthroughs in nuclear power or in other forms of cen-
tralized power generation which will not be reliant upon nonrenew-
able resources.

We already have been provided with some relatively painless pre-
views of what such a sitnation will mean. Those previews included
more than the highly visible inconvenience of long gasoline lines:
Plants were temporarily closed: as national priorities for allocating
scarce resources were drawn up, some industries faced the specter of
possible long-term shutdown due to their low priority status: individ-
nals were urged to reduce their comfort levels by turning thermostats
up or down, or by reducing lighting levels; in some situations. indi-
viduals were also urged to restrict their travel. In addition, the cost
of energy rose dramatically. And there appears to be no end to the
continuing cost-push inflationary spiral.

Yes: Mr. Chairman, we have been afforded ample evidence that
the growing shortage of energy will not be an easy matter. We know
well that if similar and more painful crises are to be avoided in the
1980’s and 1990’s, we must begin to act now.
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Energy conservation or energy efficient buildings, however, remains
largely an untapped potential despite the fact that they offer a greater
amount of energy savings, realizable in a shorter time period and at a
better economic return, than almost any other energy investment dol-
lar which we could expend.

Let’s briefly look at what this means.

If all of the Nation’s buildings which are projected to be in use in
1990 were converted to energy efficient buildings, a conservative esti-
mate is that we would be saving the equivalent of over 12 million bar-
rels of petroleum per day. This saving is approximately equal to the
optimistically projected supply or energy generating capabilities of
the entire domestic oil industry, coal, nuclear power, or both imported
and domestically produced natural gas.

These savings could begin almost immediately, starting at a level
of the equivalent of nearly a million barrels of petroleum per day
within the first year, and adding an equivalent amount each year until
the full potential is reached. Moreover, once the energy-saving capa-
bility is installed, the savings continue to accrue for the many decades
which buildings normally are retained in use.

We have heard many explanations for why energy conserving
design and management techniques and low-intensity renewable en-
ergy technologies such as solar energy cannot be rapidly developed
and deployed. One of the key barriers is that such energy cannot be
relied upon for 100 percent of the energy needs. Hence, hookups to
centralized electrical, gas, fuel oil, or coal systems are still necessary.

Another key barrier is that in some areas, the current cost of fossil
fuels are still low enough that savings generated by energy conservy-
ing techniques will not pay back the investment within less than 5
years or perhaps even within 10 years.

Still a third key barrier is that we do not have appropriate insti-
tutional structures to integrate an energy system which would em-
phasize energy efficient buildings.

But, Mr. Chairman, please note that there is much agreement that
current technology could achieve at least the energy savings discussed
above if we could figure out how to get it into use.

Tt is also true that substantial capital expenditures will be required
if we are to have energy efficient buildings. No one agrees how much.
However, substantial capital also will be required to install the
generating capacity required to produce energy which could have been
saved. I believe the following summarizes the economiecs of the matter:

Capital investment of about $415 billion will be required to gen-
erate and supply to buildings the equivalent of 12.5 million barrels of
petroleum per day in 1990.

The eumulative cost to the consumer for this unnecessary energy
over the 15 vears from 1975 to 1990 will range between £892 billion
and $1.499 billion. Remember, Mr. Chairman, that this cost will
be spread among virtually everv family in the Nation, and it will
affect the discretionary personal income of virtually every citizen.
It represents money nnnecessarily spent to consume unnecessarily
large volumes of the Earth’s nonrenewable resources, most of which
contain substantially greater value even todav, if used for purposes
other than to sunply low-intensity energy. There is no way fo esti-
mate the value of such resources as future technologieal development
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unfolds. We can only know that the costs of such lower scale utilization
will be astronomical.

Mr. Ryan. May I just break in here to say that if we don't spend
it then for capital outlay, we will spend it by wasting heat and energy
through the air.

Mr. Davy. That is right.

Making all buildings energy efficient by 1990 will require additional
capital investments of between $729 billion and $1,460 billion. How-
ever, if we could “credit back” the $415 billion required to generate
unnecessary energy, the net additional capital requirements are only
$314 billion to $1,045 billion spread over a period of 15 years,

We apparently are approaching a period in which capital will be
increasingly scarce and expensive. Energy efficient building invest-
ments will repay themselves in somewhere between 10 and 18 years.
Onee paid for, these investments will continue to contribute savings
indefinitely. After the system costs are fully recouped, they will
continue to pay for themselves over and over each 214 to 3 years.

Moreover, the investment of these dollars in energy eflicient tech-
nologies will make a highly positive contribution to long-term stable
employment in an industry whose unemployment, rate remains well
above the average and whose capacity is poorly utilized, Estimates in
the attached documents show that the energy efficient buildings pro-
gram could stimulate the creation of over 2 million jobs and sustain
them for a 15-year period. This, too, affords a greater economic ad-
vantage than the far lower levels of employment involved in centrally
generating 12.5 million barrels of equivalent energy per day.

Finally, there is the question of whether the National Treasury
could afford tax incentives and other costs associated with a program
to achieve energy efficient buildings within 15 years. Once again,
Mr. Chairman, our reason is constrained by our narrow vision. Esti-
mates in my accompanying documents suggest that under VEry reason-
able participation rates by building owners throughount the Nation.
the National Treasury would experience a net gain rather than loss
over the first 5 years of the program. It also should be remembered
that the longer we delay, the greater will be the outflow of our national
wealth to purchase foreien energy supplies.

Could the Nation or its citizens make a wiser choice than to find
ways to convert these opportunities into actnal savings? Is not this a
highly advantageous political opportunity ? Would not the American
people welcome leadership which led to this type of future in which
our comfort at home and at work is made at least as secure as feasible.
rather than one in which our personal income is diminished as energy
costs consume more and more ?

Mr. Chairman, would not our citizens respond to a vital leader-
ship which would carry them in that direction: or will they not ulti-
mately demand accountability from a leadership which has failed
them once the missed opportunity becomes obvious and the pressure
of energy problems becomes greater?

It is often said that we cannot tap this potential because our politi-
cal and economic systems are inadequate. It is alleged that we are so
shortsighted or selfishly constrained to narrow dimensions of profit
that we cannot develop the administrative capacity to capitalize upon
the potential of energy conservation. While such statements may be
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accurate observations of how we are now operating those systems, they
are not true if they allege the systems themselves cannot be made more
responsive.

It is true that some institutional innovations are needed, but it is
also true that we have an ample supply of flexible and proven institu-
tional and economic concepts which can be packaged to provide the
administrative/logistic capacity to realize the potential of a nation of
energy efficient buildings. While neither I, nor do I believe anyone,
can supply all the details of what is needed, the documents which I
have brought with me outline a strategy for getting started and sug-
gest programs which, if pursued, will result in our discovering just
what will work.

These suggestions, Mr. Chairman, are more practical than theoreti-
cal. I recognize that we must learn and discover the final details
by doing. not theorizing.

Finally, I think we should not overlook the broader, more qualita-
tive and more philosophical importance of finding ways to convert
our economic and social incentives toward the encouragement of more
responsible stewardship of the Earth’s resources, Energy marks only
one of a growing number of critical nonrenewable resources where we
are beginning to experience a new form of economic scarcity—a scar-
city dictated by our ability to acquire more than we can afford because
we are pushing the limits of natural supplies, rather than the more
traditional scarcity in which we could not get the resources which were
critically needed, and in which our cumulative exploitation of natural
resources did not so clearly threaten future needs. Successful innova-
tions, showing how our democratic, private enterprise, and profit-
incentive system can be mobilized to deal effectively with such prob-
lems, will make substantial contributions to the survival of dearly
held and important values in the years to come.

My second point is that as I see the current situation, we are likely
to delay indefinitely, and may even miss entirely, the realization of
most of this potential.

This judgment is not meant to detract from the many significant
and encouraging initiatives which have been taken to place greater
emphasis upon energy efficiency in buildings. Some of the enacred and
pending legislation points up a rising consciousness of the need to
move ahead in this vital area, and much of this legislation contains
needed and constructive steps.

As another example, the Energy Research and Development Admin-
istration has announced recently that, on a priority basis, energy con-
servation is now considered equal to the development of any alterna-
tive supply source. This is an especially encouraging development.

But. the key problem is that these efforts have not yet been orga-
nized into a coherent, comprehensive, and complementary action pro-
gram designed to get the job done on a large scale and within a short
time frame. For example, incentives designed to encourage building
owners to install energy efficient technologies range from modest in-
ducements for homeowners to proposals that we should let the price
of energy rise even more rapidly—possibly through energy taxes—in
order to use high prices as a rationing device or as the incentive to
malke building owners come through. Surely, the severe penalties which
will accompany such strategies should be limited only to situations
where they are clearly unavoidable.
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I am not qualified to say whether or not energy prices should be
increased. Rather, I am saying that forced price escalation designed
as the main mechanism to promote conservation is less desirable than
the more positive alternative of making potential savings more attrac-
tive in the short run. This latter alternative will help offset the other-
wise natural economic tendency to put off the issue for the next several
years. To the degree that we can reduce the penalties of high-priced
energy, our Nation and all of its citizens will be better served. And
there are more positive alternatives. They are well outlined in the
accompanying material.

Another facet of current initiatives is the contention that the only
way in which to stimulate the design professions and building owners
to install energy eflicient capabilities is to enact coercive legislation in
the form of mandated standards. In fact, the current administration’s
energy strategy, supported, I think, generally by the Democratic ma-
jority in the Congress, is to spend the next several years developing
energy standards for buildings and then mandating those standards
in the form of required Federal legislation. While such standards are
evolving at the national level, many States also are moving ahead on
their own initiative to enact energy standards as a part of their build-
ing codes,

These are well-intentioned efforts, and they undoubtedly will result
in capturing some of the potential energy savings. I believe, however,
that on balance this mandatory standards and regulatory enforcement
approach will result in far less savings than would a more positively
oriented incentives approach. In addition, I believe that the adminis-
trative difficulties which inevitably will accompany further extension
of such complex governmentally regulated activities will increase sub-
stantially the cost and the frustration of construction for everyone.

Finally, there are various legislative proposals to stimulate much
broader incentives, and to establish special capital fund accounts to
make energy conservation more achievable. These efforts point, T be-
lieve, in the right direction, but they too are relatively narrow and in-
adequate to accomplish far-reaching conservation goals.

Thus, my third point is that we have a missing key ingredient to
the mixture. We need effective and sustained leadership which can and
will mobilize the entire Nation to the needed actions.

Mr. Chairman, it has been 3 years since, in its first report on the
potential of energy efficient buildings, the American Institute of Archi-
tects called upon the national leadership to join in developing an
urgent, comprehensive, high priority national program to achieve a
nation of energy efficient buildings.

Other individuals and groups also were beginning to urge such
actions even then. The number of persons who recognize this need has
grown dramatically during the intervening years. The dimensions, na-
ture, and reality of the problems have become clearer, and some
encouraging actions have been taken. However, we still lack the spark
that is required—the kind of leadership which makes a nation of en-
ergy efficient buildings by 1990 a declared national goal, and which
mobilizes a strategy and action program to bring it about.

The opportunity is real, but it is slipping through our fingers. The
solution 1s within our grasp, but we continue not to grasp it.
I believe, Mr. Chairman, for all of the reasons outlined above. that
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the time for action is long overdue, We should delay no longer in de-
claring our full-fledged intent to get this job done for the good of the
American people of today, and the even greater good of those to follow
in our footsteps. I sincerely hope that you and this committee can help
to become a rallying point which can and will provide the needed in-
spiration, comprehensive strategy, and stimulus for effective, sustained
leadership,

I thank you again for the opportunity of sharing these thoughts
with you, and I welcome any questions which you may have.

Mr. Ryaxn. Thank you very much, Mr. Daly, for an extremely com-
prehensive and effective presentation. Perhaps I say that because T
believe thoroughly and agree completely with what you say. This is
exactly where we have to go.

[ have a couple of questions. One has to do with the fact that there
are so many industries which are reluctant to get into really sienificant
changes in energy policy if they are required to wait for up to 15
years, as you suggest, before they get the return. They want a faster
return than that.

Do you have any comment on that ? Ts there anything we can do to
improve that thinking?

Mr. Dany. I would think that some sort of incentive program to
assist those industries that will he required to make changes and would
have to wait for 15 vears would be in order.

Mr. Ryax. Do you mean through a tax writeoff or some change in
the structure?

Mr. Davy. Either a tax writeoff or assistance in payment of the costs
of reconverting.

Mr. Ryax. Do you have any comments abont ERDA’s present
approach and the way it is moving now with regard to this problem ?

Mr. Dary. Tt is my opinion, from my limited knowledge of what
ERDA is presently doing, that they are on the right track.

But T think that they were on the wrong track for a long time when
they were expending all of their funding in the direction of new
supply.

They now have declared an intention to rank conservation as just
as important as any source of supply. They should be encouraged to
stay on that track.

[ think it is important that we expend the earlv-on funds that are
necessary to develop a proaram. And the problem is of such a size that
onlv the Government can tackle it.

You touched earlier on the real key to getting the job accomplished.
That key is to make people want to accomplish it. That is the most
important incentive,

For years, we were somehow or other made to want to nuse more
energy. We doubled and redoubled and redoubled our use of energy
everv 5 vears in this country. So certainly if we were made to do that,
somebody oneht to be intelligent enough to turn it around and make us
want to nse less.

Mr. Ryawn. I am concerned about what T call the eave dwelling
philosophy. In fact. just the other day T read a story in the paper
about a man who said that his home was too expensive. He then spent
530.000 to dig a hole in the ground. And he sa vs that the temperature
won't vary there from a range of something like 68 degrees to T4
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degrees during both winter and summer. And he says that he is a lot
better off.

Of course, since the earth is an excellent insulator, there is something
to that. The salt caves in Kansas have been used for the storing of all
kinds of sensitive materials because of the constant temperature there,
And we are all familiar with the use of caves for storing wine because
of the even temperature.

The point I am gettine to, however, is: What has the ATA done, or
what is it doing now, with regard to the construction of buildings out
of materials which are energy cheap; that is, materials that require
the least amount of energy for manufacturing?

If the materials from which you are building your house or your
building take only one-third of the energy that some other kind of
material might use, would architects themselves be more prone to use
those kinds of materials?

Mr. Davy. Yes. But it is an educational problem which we have to
get into. In answer to your question of what we are doing, I am afraid
that we are not doing enough. But the leadership of the American
Institute of Architects is very much aware of this problem. They are
desperately trying to mobilize the interest of the profession and of
the engineering profession to see to it that we do start regarding
energy in all areas.

There is a whole front end of energy before it ever reaches the build-
ing. The materials that have to go into a building consume a great
deal of energy in their manufacture and in their construetion and in
the placing of that material into a building.

Slowly, we are getting this message across. But for years, at the
university level, we have taught a system of being wasteful with our
energy.

Mr. Ryaw. It didn’t matter. The only criteria was that it be func-
tional and attractive.

Mr. Davny. Yes, it added to the gross national produet, and it was
unpatriotic not to use energy.

Now we are faced with the fact that we have to start using our
energy more efficiently and more effectively.

Mr. Ryaxw, Is the information on hand already, or does there have
to be research. to find out what kinds of materials are most energy
effective in the front-end sense. as you refer to it ?

Mr. Davy. I am sure there is a great deal of material on hand ; but,
I think a great deal of research must be done.

Mr. Ryaw. It has not been bronght together yet, has it ?

Mr. Davy. It has not been bronght together.

Mr. Ryax. Am I correct in assuming that this would be one of the
areas, among others. where ERDA itself could conduct the research
or farm it out under grants to appropriate schools of architecture and
engineering and so on ?

Mr. Dacy. I would think that would be highly desirable.

Mr. Ryax. T wonld like to ask the staff right here at this peint to
make some notes regarding this and to see what we can do to bring in
the necessary information about what is being done to ERDA to get
into and develop a measurement of energy efficient materials from
the manufacturing standpoint.




I have one more question here, What about transportation and
ATA?

Mr. Davy. Transportation is a very important element of the built
environment—how you group the homes of people; where they work.
We have a great tendency, I think, in this country to live in one end
of town and work in the other end of town.

I think we are going to see a whole new generation of building en-
vironment. It is going to be oriented toward housing people close to
where they work—maybe within walking distance.

Mr. Ryax. Is ATA moving in that direction now ?

Mr. Dary. We are moving, but not rapidly enough, I would grant
you. But we are moving into that area.

Mr. Ryax. T am a typical energy consumer from the last genera-
tion. T live about 20 miles outside of town and I drive back and forth
every day. The cost of the gasoline is high it pollutes the air; the oil
itself must come from a foreign country—which causes us to be much
more vulnerable from the foreign policy standpoint; and the auto-
mobile itself costs an enormous amount of energy to manufacture, All
of this could be done away with if T could live in this same building
and ride back and forth in an elevator. Those are the two extremes.

And I would think that the ATA could, as you say here, assist, in
the leadership sense, in developing and publicizing and making known
to Members of Congress or those in other influential positions sug-
gestions which you have for resolving the whole problem of trans-
portation through building design.

Mr. Dary. We are trying to move in that direction. Our resources
are limited. The problem is so big that we are not being as effective,
I am sure, as we all would wish we could be.

For one thing, I think this goes way back into our educational Sys-
tem. We have to start with the educational system with the young en-
gineers and architects whom we are training at our universities. And
they have to be trained not only to think of creating energy efficient
buildings as a unit, but of all of the materials and the manufacture
of those materials that go into that building. Also. how the building
is placed in relation to other buildings is important. All of these
matters should be thoroughly researched. And then our new. young
engineers and architeets coming into the svstem should be trained at
the university level in ways that are efficient in the use of energy.

Mr. Ryaxn. Is the ATA trying to get ERDA to recognize this par-
ticular area?

Mr. Dacy. T am sure the ATA is working closely with ERDA in
trying to do what they can. But it is a problem that is bigger than the
American Institute of Architects. It is bigger than us all.

Mr. Ryax. I realize that.

Do yon have questions, Mr. Gude?

Mr. Guoe. To that end. what is the American Tnstitute of Archi-
tects doing with the universities across the country ?

Mr. Davy. They have a program of working with all of the univer-
sities in providing them with materials and holding seminars and
trying, in conventional ways, to see that the educational system is
changed to the point where it does produce a more energy efficient
buildine environment.

Mr. Gupe. Have specific courses been instituted in any colleges or
universities in these disciplines?
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Mr. Davy. Yes; you are starting to see these show up at the univer-
sity level. There are courses pointed directly at city planning as it
relates to energy efficiency ; construction, as it relates to energy effi-
ciency. But it is slow in starting.

I wish that T could tell you that all of the universities are on the
track now. Some of the universities have adopted courses that are
geared to the efficient use of energy; others have not adopted them as
yet. And they should all be encouraged to adopt them as rapidly as
possible, and get as much guidance as possible.

Mr. Gupk. Does the American Institute of Architects have an awards
program for design?

Mr. Dary. Yes; they do.

Mr. Gupe. Do they have a program for the recognition of energy
conservation ?

Mr. Davy. They do.

Mr. Gupe. What about the utilization of waste heat from power-
plants? Has any research been done by ATA in this area? Is there po-
tential here ?

Mr. Davy. Yes; there has been a good deal of research done in this
area. It is economically feasible, in many cases, to take the waste heat
and to extract additional energy out of it after it is used to produce
electricity.

I'n many cities, you will find that the power company is in the busi-
ness of selling chilled water which they generate from the waste steam
which they used to waste. Or they might be in the business of selling
steam to buildings in the core area of a city.

So there is a good deal of work going on in this area. T suppose it is
not as effective as it should be: I suppose it could stand a lot of im-
provement. But it is a recognized fact that there is additional value
in that steam that is wasted from electrical powerplants,

Mr. Gupe. You recite in your statement some significant figures
about the potential savings that might be achieved.

Could you give us the source of that material.

Mr. Davy. They come from a variety of sources. You will find all
of the sources in here. We took all of the studies that had been made
in energy to this point and utilized them in the preparation of this
report.

Mr. Gupe. And this has a bibliography that lists all of the sources.

Mr. Davy. Yes.

Mr. Gupe. Thank you, Mr. Chairman.

Mr. Ryan. Thank you verv much, Mr. Daly. Your remarks have
been extremely useful to me and to the committee.

I hope they will have some significant effect as time goes on. T agree
with you in that we have got to get going now, and not later.

Thank you very much.

The next witness is Mr. John P. Eberhard, president of the ATA
Research Corp.

STATEMENT OF JOHN P. EBERHARD, PRESIDENT, AMERICAN
INSTITUTE OF ARCHITECTS RESEARCH CORP.

Mr. Eperrarnp. Good morning.
Mr. Ryax. Good morning. Would you please state your name and
occupation for the record.
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Mr, Egermrarp. I am John Eberhard. I am president of the American
Institute of Architects Research Corp.

I have prepared testimony, Mr. Chairman, which T would be happy
to submit for the record and then to summarize for you.

Mr. Ryawn. After looking at the time, Mr. Eberhard, the committee
would appreciate your making whatever comments youn care to which
will give us additional thoughts on the matter. And vour entire state-
ment will be placed in the record.

Mr. Epernarp. In my statement, I argued primarily about four
things. I suggested that there was a way of organizing research and
development, of which T am sure this committee is well aware, and
which I simply outline as a way of getting into the subject.

I then discussed research and development specifically as it re-
lated to energy conservation in the design of buildings. T made some
suggestions, particularly about the applied research area there.

In the third section, I presented some arguments, which again,
I think this committee would be familinr with, of the differences
between the public and private support of research and development.
I did so believing, 1 hope correctly, that since this committee’s fune-
tion is one of oversight, that you wonld be concerned about the ap-
propriateness of the kind of research undertaken by Federal agencies
with respect to the need for public support as contrasted to private
support.

Finally, in the last section, I dealt with what is obviously my per-
sonal opinion of the research activity going on in various Federal
agencies right now.

If you wonld like—again, on the assumption that vour function is
oversight—I could go over those brief remarks.

Mr. Ryax. You may.

Mr. Ezeruarn. I wounld begin by emphasizing that from my obser-
vations, the Office of Management and Budeet is overmanaging the
process of energy research in the Federal Establishment at the present
time.

Mr. Ryax. What do you mean by that ?

Mr. Egeruarn, They appear to be, in those programs with which
I am familiar, not nroviding sufficient staff allowances to the technieal
groups of either ERDA or FEA: or, in some cases even HIUD, to
carry out the programs which have been mandated by Congress.

The result of this is that congressionally mandated programs which
place heavy emphasis on energy conservation and solar eneroy are
being inadequately staffed and are not able to wisely and intelligently
spend the funds which have been allocated by Congress. This in turn
gives the Office of Management and Budget an opportunity to go
back and sugeest that mavbe they do not need the funds.

Mr. Ryaw. Could you, if they are being underfunded, suggest areas
where they are being overfunded?

Mr, Eperrarp. Yes. There are arveas that T think are overfunded.
Let me correct that. There is probably not overfunding available at
the moment to any of the conservation programs. '

If T were making the decisions—which T am not—I nrobably would
spend those funds differently. as T indicated in my testimony.

Mr. Ryan. Let’s stipulate that there is no money being misspent,
but that wrong or inaceurate priorities are being assigned.

Mr. Eseruaro. From my value system, that is correct.
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Mr. Ryax. And in your value system, how would you change it?

Mr. Eseriakp. The primary emphasis which I suggest in my testi-
mony is that T believe most of the research now going on in the area
of building conservation is oriented toward what I call the great
misconception here in Washington. That misconception is that build-
ings use energy because they have mechanical and electrical equip-
ment. in them.

If you believe that, then the nature of the research program you
would organize would be to increase the efficiency of the equipment,
to invent new kinds of equipment, to turn down thermostats. And
these are the kinds of things that are, by and large, going on.

I argue, and T think that anybody who thinks about the problem
for very long would probably agree, that the reason that buildings
use energy is that people use those buildings. And it is the human
activity that goes on in a building—whether it be holding a hear-
ing in a congressional office building or educating children in a class-
room—that requires some kind of modification of outdoor climate to
a comfortable circumstance.

We have become in this Nation. as Mr. Daly pointed out. very ac-
customed to extremely comfortable circumstances. The result of this,
I am afraid, is that many of us in the architectural business have been
making not very sensible design decisions about buildings.

We design a building that does not recognize the climatic factors
that impose a load on it. And we compensate for that nonsensitive de-
sign by putting in large mechanical and electrical equipment. For ex-
ample, we put in equipment to cool a room such as this when we might
be able to open. on this nice day, the windows and do what we did 50
years ago in Washington—use breezes and fans, including hand-
operated fans.

So if one understands, as T am arguing, that buildings use energy
because of the human activity that is going on in those buildings, then
a different kind of emphasis begins to emerge. It is one of looking at
the kinds of activities—education. hearings, office work, or living in
a home—and of looking at the kinds of comfort support that is needed
for that as well as the kinds of alternative solutions that are available
to provide that comfort. And, as I indicated, these include a lot of the
things we used to do, such as opening windows or letting it get cold at
night and putting another cover on the bed. Or, as you suggested a mo-
ment ago, we could walk to work if we only lived two blocks away ; or,
we could conceivably go un and down a stairway in a two- or three-
story building instead of riding the elevators.

Mr. Ryan. I refer to them as the elevator commuters.

Mr. Ereruarp. That is right.

We also would look at an area which, as T suggest in my testimony,
seems not verv well sunnorted at the moment—which the National
Secience Foundation might very well be an institution of the Federal
Government to support—and that is the whole area of the social and
behavioral sciences.

Because energy use is the result of people nusing buildings. we ought
to understand betfer, I think, than we presently do the way that people
interact with buildings: the way people are affected sociologically and
psychologically by buildings. A subject which T understand you are in-
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terested in, that of multipurpose or multiuse buildings, certainly has
that dimension to it.

If we are going to nse educational buildings for other community
funetions or if we are going to use a Federal office building in the
evening for continuing education programs here in Washington, for
example, we have some problems to deal with that are not just tech-
nical issues in the mechanical and electrical equipment. We have a
number of problems to deal with which involve the organization of
human activities.

And, by and large, my criticism of the present programs is that those
kinds of 1ssues are not being addressed.

With reference to the issue which you raised with Mr. Daly, by the
way, for informational purposes, there is some research in ERDA with
regard to energy use in materials. An architect in New York City,
named Richard Stein, has a contract from ERDA. The work is being
done with a man by the name of Bruce Hannon at the University of
Illinois, and specifically looks at the amount of energy that is required
to produce various kinds of materials that go into buildings.

Mr, Rya~. That is the kind of thing we are interested in.

Mr. Epermarp. The Department of Commerce also made a study
a year ago of the amount of energy used in the construction industry.
And that, I think, is narrowly conceived. They have looked at how
much energy it takes to operate the equipment on a construction site—
such as derricks and hoists and earth-moving equipment and trucks.

I pointed out to them, which of course is obvious in hindsight, that
they begin the first paragraph of their report by talking about the 4
million construction workers. If you do a slight back-of-the-envelope
caleulation about how far the construction worker drives to work every
day. and if you assume that he gets 15 miles to the gallon on an average
in his automobile, you find out that the amount of energy used just to
get construction workers from where they live to the site exceeds by
some order of magnitude the amount of energy that is portrayed in
that report as being used by the construction industry. That report was
limited to the construction site energy consumption.

It does not look at the question of all of the energy that has been
used to take the trees out of the forest or the ore out of the ground and
to produce the building materials in the first place before they arrive at
the site.

M. Ryax. We don’t even have a kind of current currency to use for
measurement. How much energy is required to make a ton of high-
grade steel or the kind of steel that is used in a building, for example?

Mr. Eperuarp. I cannot quote you that number, but T think that
number is known. I have seen it.

Mr. Rya~. How is that expressed ?

Mr. Ereruarp. Tt is expressed at Btu’s of energy. Everything can
be converted to Btu's, whether it is electrical energy, gas energy, or
whatever.

Mr. Ryaw. Mr, Gude.

Mr. Gupe. Have there been any studies of covered malls, which
create an artificial climate, which compare the efficiency of those malls
with the efficiency of as opposed to open shopping centers which
have the same square feet ?

Mr. Eseriaro. There has been some recent looking at that, Mr. Gude.
I assume you mean that from the standpoint of energy?




Mr. Gupe. Yes.

Mr. Egeruarp. In fact, the most recent issue of the ATA Journal has
a series of articles on public spaces that are covered like that, and that
are primarily inside of buildings. The new center recently opened up
in Atlanta is an example. There is one in Minneapolis.

I do not know of any results, although that does not mean it has not
been done, of looking at that from the energy standpoint. Since there
is the possibility that people are more comfortable, energy. of course.
is nsually required to provide for that comfort,

Mr. Gupe. It isn’t necessarily accepted that they are automatically
ineflicient and ineffective; is it ? There is a certain amount of savings
in the consolidation of buildings into one unit, so that there is not the
heat loss, for example, that you would get from individual buildings
or separate units where the ingress and egress would only be through
the outdoors,

Mr. Esernarp. That is not generally accepted. But T think it ought
to be generally understood that if those kinds of areas were covered,
particularly in cold climates such as Buffalo, N.Y., where I lived for
5 vears, you would not necessarily have to heat or cool the entire area.

We once advocated. when I lived in Buffalo. that the university’s
buildings be connected by at least a covered walkway. You would not
necessarily have to heat or cool those areas. But the very fact that they
connected buildings to each other would avoid the kind of energy
losses that occur by infiltration when the doors are opened and closed
a thousand times every day by people coming in and out of the
buildings.

Mr. Ryax. Let's carry that one step further. Is anything being done
in the ATA. or in any of the organizations which you have mentioned,
with regard to the kind of thing which Mr. Gude talks about?

In the area of the Montgomery Mall, which is the area in which T
live and which is a part of Mr. Gude’s congressional district. they con-
tinue to construct more and more retail stores, second-story parking
places, and so on in order to attract more and more ecustomers who come
by car from a larger and larger surrounding area.

But the cost of that real estate around it continues to go up becaunse
of that. And there will be a point at which the cost of the real estate
reaches the point of impossibility as far as the ability of the people to
buy residential or apartment dwellings. And the thing will continue
to change still further if we continue under the present system.

If we look into the future, then, is there any logic to my own conclu-
sion that the next step in the evolution of American cities is up?

Does that make any sense architecturally from an energy stand-
point ?

Mr. Epernarn. T conld modify your image slightly. Your image is
that “up” is the wayv you increase density. T think your performance
requirement is that the use of the land becomes more densely oceupied.
And one way of doing that is to build buildings higher in the air.

There are a number of other ways that can be done. And that is a
problem that interests a number of architects.

Mr. Rya~. From an energy standpoint. it seems to me that if you do
not have to have an automobile and von do not have to have the
expenditure of energy for that automobile, and vou do not have to have
the petroleum expenditure of energy required to push the automobile
around, energy would be saved.
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Is there any logic, as far as the Federal Government is concerned
and as far as we are concerned, in trying to move in the direction of con-
structing a complex such as the John Hancock Building in Chicago—
perhaps, with a little more imagination as far as the social sciences end
of it is concerned ?

Would that not, as Mr. Daly indicated, reduce the consumption of
energy at the front end ?

Mr. Eperuarp. The performance requirement. T would fully agree
with. I think that is what you mean. We reduce the amount of energy
required to operate our lives by reducing the amount of travel we have
to do from where we work to where we live. Presumably, therefore, we
are increasing the density of the places in which we live.

It is not necessarily correct that the best way to resolve that prob-
lem, or the only way to resolve it, is to build more John Hancock build-
ings. Buildings of that kind are enormous energy users for one thing.
So there is a tradeoff that begins to occur of how much energy it takes
to build and operate a building of that kind versus alternative
solutions,

Mr. Ryax. When yon say there is an enormous energy consumption
for that kind of building, are you considering that simply in terms of
the gross amount required to run the building ?

Is there any kind of measurement which compares the expenditure of
energy of that building as opposed to a residential community around
an industrial or commercial area ?

Mr. Erernuarp. If you look at an area such as sontheast Washington,
the area around the Arena Stage, where there is a fairly high density
of dwelling units per unit of land, and if there were more Federal
office buildings—and there are some—so that people conld live and
work in that same area, the amount of energy that wonld be required
there would be considerably less than a solution such as the John Han-
cock Building.

If you compare the John Hancock Building to the circumstances in
which T, and apparently you, live. where we live 20 miles away from
where we work ; and if you consider that our energy consnmption pat-
terns, therefore, are based on an automobile as the connecting link,
then it is true that the people who live in the John Hancock Building
are using less energy. But the amount of energy used per square foot
of building in that building is fairly high.

Mr. Ryax. This brings us back to the original point which T raised.
When talking about energy consumption. it would be most important
for the Federal Government not to gsimply pursue closine the windows
or making the walls more thermallv efficient or turning off lights. but to
begin looking at the siting of buildings.

Mr. Egermarn. That is right.

Mr. Ryax. Also, consideration has to be given to the materials of
which bnildings are constructed, the location of the kinds of workers
who will be in the bnildings—whether they are within walkine dis-
fance—and the nature of the construction of the residential areas
themselves,

If it isn’t John Hancock and it isn’t the single-family residences
20 miles out. but if it is the smaller. box-like unifs that are most ac-
ceptable and most efficient, should not then the Federal Government
be deeply involved in studies that indieate that ?
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Mr. Epermarp. I think that they should, T have suggested, and 1
think you are confirming, that if we begin with people and the life-
styles that we lead and t]w kinds of activities tlmr we are engaged
in—our work, our private lives, and our public lives—and look at the
kinds of supports needed for those activities; and if we look at how
comfort conditions can be provided by natural means for those, then
we are approaching the energy question with a different perspective
than if we begin by assuming that energy all has to do with mechanical
and electrical equipment and, therefore, all of our research programs
should be organized around increasing the efficiency and/or effective-
ness of that equipment.

Mr. Rya~. I deeply appreciate your appearance here, Mr. Eber-
hard. I think we may be off in the right direction. I am very anxious
to keep in touch with you and to pursue this matter as far as we can,
with your assistance and advice upon occasion.

There is a vote on the floor; and since I am the only one here, we
will have to adjourn at this point.

Again, I thank you for being here.

[ Mr. Eberhard’s s prepared statement follows:]

PREPARED STATEMENT OF JOHN P. EBERHARD, PRESIDENT, AMERICAN INSTITUTE
OF ArRcCHITECTS REseEArRCH CoRrpe.

Mr. Chairman, my name is John P, Eberhard. I am President of the ATA Re-
search Corporation, a not-for-profit public benefit corporation established by the
American Institute of Architects. I come before you as a professional experienced
in energy matters, but not today as a spokesman for the American Institute of
Architects.

Since World War II, we have been convinced as a nation that research and
development are appropriate and effective methods for solving problems. As a
consequence, we have developed a large number of institutions and organizations
who are engaged in research and development, and we have produced thousands
of university graduates who expect to spend their professional lives working in
research. Last vear more than $34 billion of public and private funds were in-
vested in “R&D."” Now that we have become concerned with the supply and con-
servation of fossil fuels, it is natural and right that we utilize these twin prob-
lem-solvers of research and development to explore possible solutions to our
national problem. In what follows, I would like to do four things:

(1) Discuss, by way of background material, the general organization of R&D
in the United States,

(2) Suggest ways in which R&D could be organized to address.the use of en-
ergy in buildings.

(3) Suggest some guidelines for the difference between public investment and
private investment in R&D for this purpose.

(4) Evaluate the current federal programs in the light of the previons argu-
ments. (As an oversight committee, it wonld seem that your interests would be
directly related to this latter evaluation,)

THE ORGANIZATION OF RESEARCH AND DEVELOPMENT

Research as an intellectual activity can be generally subdivided into basic
and applied research, For the purpose of this testimony, however, I would like
to suggest six phases,

(1) The exploration and development of fundamental theories. Historically,
major scientific discoveries have emerged from the discovery or establishment
of snch new theories. Examples would include the work of Copernicus in estab-
lishing the sun as the center of our solar system; the basic theory of Einstein
that mass was interchangeable with energy ; and, the basie theories (which be-
came laws) of thermodynamics. This theoretical work can be supporfed and
encouraged by finaneial support such as the programs of the National Seience
Foundation, but it can seldom be predicted in advance or accelerated by the
massive expenditure of federal funds.




(2) Basic research which generally results in the addition of new knowledge
independent of specific problems requiring solution has been primarily the prov-
ince of universities and large research laboratories. In recent decades the scien-
tific equipment needed to conduct basic research has become increasingly more
complex and expensive. In basic areas of fundamental physics the investments
have become so0 large that publie funding is mandatory if new knowledge is to
continue to become available,

(3) The area of research which results in basie new inventions continues to be
complex in terms of publie policy debate. Outside of the major fields of space
exploration, weapons systems and atomic energy, most of the major inventions
are still the products of individual genius in the private sector. Federal patent
policies, tax incentives and federal support of basie research provide a context
that is important to private invention, but federal agency support of fundamental
invention in civilian problem areas is considerably less effective than the market
potential recognized by private industry. This observation would seem to be
particularly important to new opportunities emerging in the energy field such as
solar energy.

(4) The application of existing knowledge and technologies to new problem
areas is generally known as applied research. It is in this sector of research
that we find the most complicated issues of public policy. How much federal
support, for example, will be required to broaden applied research efforts in
energy conservation? Or, conversely, when is too much federal involvement likely
to stifle the development of applied research in a newly emerging area of con-
cern? (I would argue that federal agency involvement in energy conservation
research is beginning to smother a new area of opportunity before it has had an
opportunity to be well organized or imaginatively expanded.)

(5) Once applied research has begun to produce new or improved concepts or
technologies there is a stage of development during which the embryo ideas
are tried out in practice and somefimes at a large scale. This can be a erucial
stage of research. If too much is expected from the results of a demonstration,
then the supporters will be disappointed when failure oceurs—whereas failures
should be anticipated and learning from the failures should be an important
part of the research cycle. It is also generally a zood idea to have a demonstration
conducted by those professionals and institutions who will be responsible for
utilizing the research results at the end of the demonstration phase, rather than
awarding demonstration contracts to research institutions with little or no
familiarity with actual working constraints. (In the energy field, there has been
a tendency by this Administration to award energy demonstration contracts to
large space or weapons systems laboratories or companies as a way of keeping
such institutions alive even if they have little or no actnal experience in the
civilian markets eventually targeted for the results of the demonstration.)

(6) The final phase of the R&D cyele is the organization and dissemination
of research results. We have in place now the capability of organizing this
phase on a very large scale; however, we are much more likely to spend federal
funds in the collection and distribution of research reports than in organizing
the effective utilization of the results. There is also a tendency to organize all
suech information systems around the interests of the scientific and engineering
communities to the exclusion of other professionals or users.

RESEARCH AND DEVELOPMENT AND ENERGY USE IN HUILDINGS

Research, to be effective, should obviously be organized to solve problems cor-
rectly defined. A misconception of the nature or complexity of a problem can result
in either solving the wrong problem or, worst still, aggravating the real problem
by neglect or adding to the complexity. It is not easy to be clear on problem state-
ments, and many problems are surely open to debate,

For example, some people have defined the U.S. energy problem as being one
of avoiding our dependence on foreign sources of oil. Tt seems clear that this is
not only an unrealistic problem statement (i.e., that we will likely be able to avoid
foreign oil imporfs in the future), but it tends to distort the nature of the solutions
pursued. T wonld like to focns my testimony on the subject of the use of energy
in buildings rather than the broader issnes. Since buildings presently require
about one-third of the energy nused in the United States, this is a significant area
of national coneern—or it shonld be.

Most of the research oriented towards the conservation of energy in build-
ings is based on the misconception that it is the equipment for heating. cooling
and lighting buildings that causes buildings to need energy. A different percep-
tion of the problem emerges when we recognize that buildings are intended to
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provide shelter for some human activity and that it is the comfort of the people
engaged in such activity that produces a requirement for heating or cooling and
that it is the requirement for people to see to conduet their activities that requires
light. Historically we have had buildings that provided a measure of protection
against heat in the summer or cold in the winter by the way they were designed,
and by the addition of simple devices such as stoves and fireplaces, For most of
the world, that is still true. Only in the last few decades have Americans be-
come accustomed to having *he interiors of their offices and homes heated and
cooled within a narrow range of comfortable temperatures regardless of weather
conditions or regardless of how insensitive the building design might be to
climatie conditions.

If our problem statement for energy use in buildings is clearly based on the
fact that buildings are designed to shelter human activities, the range of issues
around which we will organize a research and development program will be much
broader than one narrowly focused on a concern with mechanical and electrical
equipment. Architectural issues such as the multiple use of buildings would, for
example, be a potential area of exploration. Associated with such issues would
be the sociological and psychological implications of multiple use, as well as
the economics. Obtaining a broader mix of use for public school buildings could
change the energy budgets associated with the activities that are included in
school buildings independent of the energy efficiency of the mechanical and elec-
trical equipment. Or, in another instance, if a Federal office building was used
in the evening for adult education programs its energy requirements wounld be
modified. Research issues associated with a problem statement based on human
requirements for energy are, therefore, possible and needed.

PUBLIC INVESTMENT VERSUS INVESTMENT IN ENERGY RB. & D.

In addition to the need for stating research problems with as much clarity as
possible, there is also a continuous need to explore the balance between effective
or appropriate publie support of R. & D. This is especially true of the research
phases beyond the development of theory and basic research. I have already
mentioned some eautions with respect to federal investments in developing basie
inventions in areas such as energy use in buildings that are essentially consumer
markets rather than federal markets. Allow me now to suggest a few ground
rules for the support of applied research by either public or private funds :

(1) It seems appropriate for public funds to be used to support conferences,
seminars and studies which serve as forums for continuing publie policy debate
on the balance of interests between consumers and producers of energy. In fact,
there has been a tendency for such debates to be conducted within the Executive
Branch or between the Executive Branch and Congress and not in more publie
forums, A lack of support for research oriented towards conservation and con-
versely heavy support for improving the fortunes of those engaged in energy
supply R. & D, seems to be one of the results,

(2) Where the private risks are too large to provide adequate incentives for
research support in the private sector, and where the public benefit from the
results would appear to be clear, then federal funds should be used to support
applied research. However, methods of removing some or all of the constraints
to establishing an effective market for private investment should be explored
before organizing a federal program to do the applied research within federal
labs. It seems inappropriate to assume that federal agencies should be given
the responsibility for applied research programs just because they have large
underutilized facilities or staff.

(3) The development of the knowledge and methods required for performanee
standards and specifications needed to advance a new area of development
such as solar energy seems an appropriate public investment provided it is well
timed and open to all reasonable alternatives. Early closure on standards for a
field not yet fully developed can stifle new developments, and, unfortunately
this now seems to be the case in solar energy.

(4) There is an obvious eombination of public and private investment needed
to collect and disseminate the results of research as broadly as possible. Again
there is the caution of simply organizing such programs on a massive scale
within federal agencies because they are looking for something useful to do.

OBSERVATIONS ON CURRENT FEDERAL PROBLEMS IN ENERGY R. & D.

While I cannot claim to be fully aware of all program plans and research
interests of federal agencies presently undertaking R&D in the energy area,
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I do have a firsthand exposure to much of the work. In what follows, I offer my
personal observations :

The Office of Management and Budget seems to be overplaying its role
in the energy area. In too many cases agencies have not been allowed to ade-
(qualely staff for the size of the program intended by Congress, and consequently
the funds do not always get spent wisely or well. This can ereate a eycle
in which the agency is criticized for poor program planning and increases in
program support are denied for the following year. Whether it is intentional
or not, OMB is setting energy R&D policy for the nation by their over-manage-
ment, and that policy is not favorable to programs of energy conservation.

The National Science Foundation has had most of their former responsibility
for energy research transferred to ERDA. While a good deal of the basic research
NSF supports will eventually find its way into energy problem solving, it
would seem appropriate to have more directly designated funds within the
NSI budget for long-term fundamental research of likely value to the energy
areqa, This is particularly true of work in the social and behavioral sciences
since such disciplines are almost entirely absent in the programs of ERDA and
FEA.

The National Bureau of Standards (with which I was associated from 1964
to 1968) has an enormous compefence in fundamental science, To the extent
that in-house basic research is required and appropriate for the government,
it would seem to be wiser to support it there, than to foster competition between
NASA laboratories and atomic energy laboratories to mount new programs
simply because they are there. The National Bureau of Standards also provides
the technical competence for the development of standards in the area of
energy conservation. Unfortunately, the standards work now going on is limited
by the misconception of energy use in buildings I mentioned earlier. When
people frained in physics and mechanical engineering are asked to define a
prablem, it's not surprising that they see it in terms they understand, but it's
too bad that diseussions of need for energy standards before Congress tend
to perpetuate these limited views.

The Federal Energy Administration seems to be in a uncertain stage of its
institutional life. The program it has mounted for energy conservation in build-
ings seems to be the best balanced and broadest based federal efforts, but it has
had a spotty history of support by OMB and the fop management of the
agency. FEA's program of conservation has been staffed from the beginning
primarily by engineers, but it has had the additional perspective of economists
and architects in its top management.,

The Department of Housing and Urban Development has put together an
effective team of staff members to deal with the solar energy demonstration
program mounted by Congress, but T see no equivalent effort to deal with the
issnes of energy conservation in housing much less the problems of energy
use at the urban scale. HUD tends to be dominated by the interests of the
Mortgage Banking Community, and since energy is not yet a high priority
concern for morfgage lenders (in fact energy requirements are placing demands
om scarce work capital in competition with mortgage funds) we will likely have
fo move much eloser to a genuine concern with the life-cyele costs of housing
not just the first cost, before energy conserving programs other than solar energy
become a significant concern of HUD's research prograt.

ERDA’s programs of energy conservation and solar enérgy are not only the
most prominent of the federal R&D efforts, but the most diffienlt for an outside
ahserver to evaluate. My impression is that the much diseussed dominance of
the ERDA budget by nuclear energy programs (as contrasted to energy conser-
vation and solar programs) is only a surface sympton. The much deeper and
more difficult problem is the dominance of the thinking and planning within
KRDA by those trained in the sciences and engineering. T don’t mean to disparage
these disciplines or to attribute poor intentions to ERDA management, but rather
to raise the question of balance. If policy planners believe, for example, that
binildings use energy because they have mechanical and electrical equipment and
if the research staff is subsequently dominated by engineers and seientists, then
it should be expected that most of the research would be organized aronnd
increasing the invention of new devices. The requirements of the people will
either be ignored or subjugated to the efficient operation of the equipment.

Mr. Chairman, I have been openly critical of specific federal programs because
I understood that such eriticism would be most useful to this Committee. T wonld
hope that those responsible for federal R&D planning will see these comments
as constructive. I look forward to a period of national energy planning in the
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near future that is oriented towards an understanding of human needs and re-
quirements, and which as a consequence attempts to have federal policy repre-
sent not just the interests of the few, but the concerns of all of us.
Mr. Ryan. When we reconvene, we will hear Mr. Sant’s testimony.
[ A short recess was taken. ]
Mr. Ryan. The committee will again come to order, We will go
right into the matter at hand and proceed with Mr. Sant’s testimony.
Mr. Sant, will you identify yourself for the record, and then proceed
with your testimony.

STATEMENT OF ROGER SANT, FORMER ASSISTANT ADMINISTRA-
TOR, CONSERVATION AND ENVIRONMENT, FEDERAL ENERGY
ADMINISTRATION

Mr. Sant. I am Roger W. Sant. T am the former Assistant Admin-
istrator for Conservation and Environment of the FEA. I am cur-
rently a freelance consultant.

I guess my interest in energy conservation has become somewhat of
a religious thing for me. And it continues to baffle me as to why there is
little or no constituency for conservation, There is a lot of flag wav-
ing and arm waving, but really no commitment in any institutional
form in the United States.

The last few years has brought a significant progress from where
we were. The Federal Government alone found it in their power to
save 30 percent of their energy bill. This, I think, is a stupendous ac-
complishment—given that the rest of the country has only saved some-
thing in the range of 2 to 3 percent.

The fact that we have legislation to mandate the fuel economy of
new cars is something we ought to take credit for and be proud of.
The fact that we have decided to give States money to promote con-
servation is also something that we should be proud of. That we have
set efficiency standards on appliances is a fine accomplishment.

On the other hand, the fact that we do not yet have national build-
ing efficiency standards, the fact that we do not yet have tax credits
for existing residential or commercial improvements, and the fact that
we have not provided insulation for the poorer families all trouble me
greatly. I am puzzled as to why.

It seems to me that it is perhaps because there is no real constituency
for conservation. If we only had the power in energy conservation that
the nuclear lobby has or the oil company lobby has, or even the electric
utility lobby, as examples, we perhaps would see significant money
being expended on incentives and education because for the most part,
Mr. Chairman, the cost per unit of energy saved through increased
efficiency is substantially less than the marginal cost per unit produced.

That is, if you look at it by saying, “A barrel saved is a barrel pro-
duced,” the cost of a barrel saved generally is substantially less than
the cost of a barrel produced.

So conservation is really a new source of energy that requires in-
vestment, that requires management, that requires engineering. And it
is a commitment that, if we only had some institutional force behind
it, could make a major difference in one quality of life in the coming
years.

That concludes my preliminary statement. I would be happy to an-
swer any questions,




Mr. Rya~. I am interested in what you say we have done; but, as
you are, I am more interested in what we have not done—given the
size and the mass of the Federal bureaucracy. But I cannot agree with
you that there is no constituency.

It is true that there aren’t demonstrating mobs outside waving flags;
there aren’t pickets in front of the White House with their particular
cause. But if you compare the constituency there is for conservation
with that of the nuclear or the electrical folks, I am much more opti-
mistic than you are.

The fact that the conservation constituency is not as well organized
in a financial sense only indicates that we have a little further to go.
That is all.

[ am so totally convinced that nuclear energy is a passing phase, of
much shorter duration even than petroleum or fossil fuel energy. that
I hope to live to see the time when people complain because the solar
energy lobby or the conservation lobby is so large and so powerful.

But I think what we are really talking about is a matter of leader-
ship. People really do not know where they want to go because they
have not been told where they ought to go. And nobody has done it yet.

And T can assure you that if you are one of those who feels some
almost religious commitment, you have come to the right place. So long
as I am around on this subcommittee, I intend, by any means that is
legal and not immoral and not, unethical—and I phrase it in just that
way deliberately—to make noises as loudly as I can. And I will do it
both here in the Congress and anywhere else I can do it.

What we are after though are some better answers, And that is why
I would like to question you about where you feel the FEA, from your
own experience, is and has been short.

I am not interested in what they have done. They have done too
little to warrant any kind of significant recognition in the congres-
sional sense, or in the sense of meeting the needs of the American
people.

Even if their heart is in the right place—if you will forgive me for
saying it—their energy has not been well spent.

I do not believe that the light bulb theory of conservation is where
we ought to go. Turning off a few lights or turning up and down the
temperature to adjust to climate needs is, I suppose, something. But
I won’t even go as far as you do in lauding the Federal Government’s
30-percent reduetion because I suspect, if we ever get that far in the
limited time of this subcommittee’s hearings, that we will find that the
amount of training required for flight training, for example, has been
curtailed past the point where it is comfortable.

And T suspect that we will find that the expenditure of necessary
and useful maneuvering training of naval ships has been cut back past
the point where it is reasonably comfortable.

And I have a hunch that the large amount of decrease and what the
Federal Government has been able to accomplish comes too much from
that area, and not enough from rooms such as this very room right
here. This room is too cold, apparently. for the women who are here.
It is comfortable for me because T am more heavily dressed. And this
is on a day when we are told that the weather outside is already push-
ing 90 degrees. That is a little ridiculous.

Having gotten past that point, T would like to know from yon where
vou think the FEA could go in more positive and more useful direc-
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tions—both short range and long range—and come up with better
programs?

[ think they are too comfortable in their air-conditioned buildings.
Perhaps they should be put in buildings that were not so well cooled
until they are able to produce plans for better and more functional
air-conditioning for everybody else first.

Mr. Sant. Without agreeing with you—which I don’t—let me still
answer your question.

Ten million barrels a day are being used in existing buildings. And
you really could say for thenext.5 years, “T really do not give a darn
about new buildings:All T want to do is improve the efficiency of ex-
isting buildings.” And you could probably save 30 percent of that.

And if T were putting my priorities in a line, I would spend 90 per-
cent of my time on existing buildings right now and 10 percent on new
buildings—just because it represents a bird in the hand. _

Even by 1985, new buildings may, if we have fine economic prog-
ress in this country, will represent maybe 85 percent of the stock. By
the year 2000, it may represent 50 percent of the stock. So the existing
buildings really ought to be the high priority.

And the simple things such as turning down thermostats, which
may save 15 percent of a person’s heating bill; or turning out lights,
which may save 50 percent of an electrical bill for lighting purposes,
are undoubtedly the places where we ought to start. That doesn’t cost
anything and it saves immediately.

In fact, the Government’s own experience of saving about 18 percent
in those two areas in its own buildings seems to be totally appropriate.
I am looking at this outside of the question of military preparedness.
I will not even try to comment on that; T think the military can sue-
cessfully do that.

Second, the FEA needs to get more information to each individual
owner of a building and owner of a home, or oceupant of a home, as to
what the potential changes are which he can make in that existing
building which will improve its thermal efficiency. You and I, as
homeowners, need a list of things, coming from an authoritative source,
whichi say, “If you put 6 inches of insulation in., vou will save $100 a
year on your fuel bill. Or, if you put in stormwindows, you will save a
certain amount,”

My own view is that most of the emphasis right now should go into
those kinds of things and should get as much information to people
about existing technology, existing produets, and existing changes that
could be made. And that is where the FEA could profit from some
substantially increased activity. The pending tax credit would be a
major stimulant.

The third area, then, would be to develop a performance standard
for all new construction and have that mandated in all building codes.
I'f that were done, we would simply answer all of the technical ques-
tions abont efficiency on new construction. And that may be the best
thing that we could do. :

I guess the fourth area would be to make sure that we are getting
that insulation into the homes of the poor. That will not save much
energy, but it will surely save the heartache of the people who have
really been affected by these high energy costs.

So those things, Mr. Chairman. all should be aceelerated by FEA.
They should not only be accelerated by FEA, but they should be
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accelerated by everyone. The legislation should pass Congress; the
administration should approve the request of FEA for higher ex-
penditures; the Appropriations Committee should at least approve
the amounts that are proposed by OMB.

Everyone has a part in this. But, clearly, those four areas need to
be accelerated in order to achieve the kinds of results of which you
are speaking. :

Mr. Ryax. Do you think there is any need for FEA to examine or
take inventory within the Federal Government as to what the present
building standards are and what they ought to be with regard to sub-
stantial change not only of the buildings themselves, but of the effect
that Federal buildings have upon the design of portions or all of a
city, for example?

Mr. Sant. Yes. A little bit has been done ; but, much more needs to be
done. The GSA. through their program of building buildings, has
really done more than anyone. They are now building two experi-
mental buildings where they are trying to get to a performance stand-
ard of 55,000 Btu’s per square foot. One is in New Hampshire; one is
in Kansas. And it looks as if they are going to make it.

That is roughly half of the current energy consumption. That just
tells us that given existing technology, the Federal Government can
probably turn itself around within the next couple of years with per-
formance standards that it understands well enough to put into prac-
tice, and will probably save half of the energy used by new construction.

Now the thing that the Federal Government has not done is to
investigate in any serious way the retrofit of existing buildings. If we
went about looking for the ways of changing the existing stock of
Federal buildings and finding ways of making them more efficient, it
could run us into $2 billion or $3 billion of potential investment oppor-
tunities. And no one, at this point, has been willing to even consider
that as a Government expenditure,

The FEA. during my watch, proposed that we essentially set up a
92 billion budget for doing that over the next 5 yvears. And that may
not be adequate. But it seemed appropriate. We did not, however,
suceeed with OMDB.

If we had. T am not sure we would have succeeded with Congress.
But, nevertheless, if T were to put the highest priority on anything
we could do now. it would be to retrofit every existing Federal build-
ing in any way that we now know how. This includes insulation; this
inclndes storm windows: this includes much better heating plants:
this ineludes much better thermostatic control.

The building we ocenpied at FEA was a monster. You would have
one floor that was 65 deerees and one that was 95 degrees. And there
was no wav to control that balance. So it was an argument as to who
would be cold today.

If I were going to have a Wall Street Journal reporter in my office
the next day we would really secramble to trv to get my room so that it
was the right temperature. But it was impossible.

If you just snent a little money to retrofit that building, incredible
efficiencies could occur. But it is not going to come free. We have done
all the free things.

Mr. Ryax. What about openine windows?

Mr. Sant. T don’t know. T understood what ATA wassaving. T have
gotten all sorts of contra-testimony. People tell me that if you kept
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the windows closed and recirculated air through a computer controlled
system that you would be better off than having windows that opened.
You could then control the amount of air that cireulated from outside.

Mr. Ryax. If you had been able to open your window when, to use
your example, the Wall Street Journal reporter was coming, would
that not have helped ?

Mr. Sant. It was just the opposite of that. He came during the
winter and it was too hot. I did open the window. And it did make
the press.

I do not think that just opening windows is the answer. Obviously,
that just lets the heat go out the window. Tt is not just the comfort I
am worried about: it is the energy we use. And I think that we will
probably find that if we could do a good job of controlling the air
handling svstems within a building that it may not be important to
open the windows, but to have adequate control of the air that is being
recirculated from the outside to the inside,

Mr. Ryvax. And you say that it would cost $2 billion or %3 billion
to retrofit all Government buildines?

Mr. Saxt. No one really knows because we do not have an ade-
quate andit,

" Mr. Ryawn. Is there any effort being made, or has there been any
effort made, by the FEA to, on an inventory basis, decide what needs
to be done to retrofit those buildings?

For example, has there been an effort which could say of the ay-
burn House Office Building, in order to be energy efficient to a particn
lar standard, which we have set, that it needs to do this and this and
this, and the estimated cost is so and sa?

Do you have any kind of computer printout that will tell us all of
the Federal buildings we own and what it would cost to fix them up
to a particularstandard ?

Mr. Saxt. That is a bad example because the House Architect con-
trols this building and the Federal Government has nothing to do
with it,

Mr. Ryan, Even the House Architect can be approached. Tt is a
little like going to the Pope in the Vatican. but it can be done.

Mur. Sant. Tsuggest you try it sometime.

But in answer to your question. no; there is not. There was a pro-
vision in the Energy Policv and Conservation Act that required that,
so it is underway now. And T am erateful for that.

Often the legislation helps, When an agency is arguing that that is
what we ought to do, but has no funds to do it, it runs up against a
budget constraint.

When it comes down with legislative force and says, “Do this.”?
you generally get funding to do it. So right now that survey is under-
way. And the GSA people tell me it will probably take something like
2 years to do a complete audit of those buildings. But they will start
getting some on line and the budget recommendations will go in on
those soon.

The same is true of the Defense Department. which controls even
more buildings than GSA. Thev are beginning an audit of all of
their buildines. The only reason they haven’t up until this time is that
they have made proposals to retrofit those buildings and have always
gotten turned down on the requests when going through OMB.




So there is a tremendons job to be done. |

You were saying that there is a constituency for conservation.
Nevertheless, the Federal budget on energy now has about a 5-percent
energy conservation component. And that 1s not much of a constituency
anywhere. It isa peanut-kind of operation.

Even when we get a major conservation incentive proposal, as we
now have in the FEA Extension Act, it calls for financial support that
wouldn't save enough energy to even make us excited. It is going to
take a considerable strengthening of those ideas.

Mr. Ryax. Do you have any comment to make on why OMB is so
tough on all of this and so hard to get along with ?

Mr. Sant. They are tough on all budget matters—and should be.
The only problem T have with that is that they don’t sort out invest-
ment budget items from operating budget items.

It seems to me that if we can invest $2 billion and save that over
a 3-year period, which looks highly likely. in energy costs, let’s jump
in and do it.

Mr. Ryax. But if the boss is elected this year, or not elected this
year, it doesn’t do any good to talk about 2 years from now.

Mr. Sant. True.

Mr. Ryax. That is one of the limitations.

Mr. Sant. At the same time, T am not one to complain about OMB
because it may be our fault for not doing a very good presentation
job.

Somehow, we have got to get better at convincing people that sav-
ing energy is not a change in life-style and all of those things that
people are scared of. What it is is just making appropriate invest-
ment decisions to inerease the efficiency of those buildings and cars
and so forth.

I was going to say also that when vou mentioned that you have been
added to the list, I think that makes five of us now who are religious
about conservation.

Mr. Ryax. I am noi sure of the other three.

Mr. Sanxt. Neither am I; they rotate.

Mr. Ryan. Thank you very much for your appearance here today.
We appreciate yvour testimony.

I hope, if anything comes np which is of significance to this com-
mittee, that you will not hesitate to give us a holler. There is an interest
here which continues; believe me.

Thank you very much.

Mr. Saxt. Thank you.

Mr, Ryax. This subcommittee is adjourned until 10 a.m. tomorrow.

[ Submissions to additional subcommittee questions follow :]

QUESTIONS FOR ROGER SANT, FORMER ASSISPANT ADMINISTRATOR, FEDERAL ENERGY
ADMINISTRATION

Question 1. As someone who has worked closely with the Federal Government’s
energy conservation effort, do you believe the FEA's energy conservation pro-
gram is effective?

Answer. Per dollar expended, it is very effective.

Question 2. Do yon helieve the Federal agencies are doing all they ean under
present anthorities to decrease energy demand and to increase the efficient use
of energy?

Answer. No.

Question 3. Do yon believe that the FEA has been more concerned with increas-
ing energy supply rather than reducing demand? Why ?
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Answer. Yes; because that's where the constituency is,

Question 4. Do you believe it is possible to make effective programs in energy
conservation without some belt-tightening by the citizens and businesses of
the country?

Answer. Yes, It's a matter of increasing efficiencies,

Question 5. Did you lielp organize Project Conserve?

Answer, Yes,

Question 5a. In your opinion, is Project Conserve an effective program?

Answer Yes, but its only funded in Massachusetts.

Question 5b. Are we actually making headway in changing attitudes and be-
bavior in the home by providing each homeowner with customized information
about his home?

Answer 5b, The Mass. project should be watched very closely. It's the only
State where we have really tried to get information out to all homeowners.

Question 6. What about the energy conservation seminars that have been
held across the country for business execntives, FEA claims that these have
been effective in changing attitudes—do you agree?

Answer. They have not started yet, I believe they will be effective—at a very
low cost.

Question 7. What do you feel should be done under present authority to im-
prove energy conservation in buildings that is not presently being done?

Answer. I answered that in my testimony.

Question 8. A recent report by the House Interior Appropriations Committee
on FEA's and ERDA’s conservation program states :

“It is quite apparent . . . that FEA and ERDA are headed on a collision course
as to who is best suited to market both the near- and long-term solutions being
sought in the energy conservation area.”

Do you agree with this statement ?

Answer. No—but it wonld be best to combine the two.

Question 9. Are there other areas of FEA overlap with other agencies, such as
National Burean of Standards, that vou are aware of? Could you diseuss them
briefly

Answer. No—its not a big problem.

Question 10. FEA has given emphasis to conservation in the public schools.,
Would you comment on the effectiveness of the Public School Energy Conserva-
tion Service?

Answer. Where it's been done, its very effective, but there is only enough
money to put one full person on the project.

QUESTIONS FOR JoHN P. EBEruarp, PRESIbENT, ATA Researcu CORP.

Question 1. Is ATA Research Corporation a part of the American Institute of
Architects?

Answer. The ATA Research Corporation was established by the AIA in 1972
as a separate though related corporation.

Question 2. In your opinion, which of BERDA’s energy conservation research
projects has the most potentinl?

Answer, T don’t think T have enongh information to answer.

Question 3. Do you feel that the research that ATA does should differ from
that done hy ERDA ?

Answer. Some of our research should be supported hy ERDA,

Question 4. Do you think ERDA’'s priorities for energy conservation, in gen-
eral, and energy conservation in buildings, in particular, are correetly placed?
How should they be changed?

Answer. I indicated this in my written statement,

Question 5. Have you been able to identify areas of overlapping or duplicating
responsibilities in the energy conservation programs of the various Federal
agencies? What are they? Are there areas of disagreement on poliey that are
apparent ?

Answer, Not enough information available. Seem to be differences,

Question 6. In your estimation. is there a need for a coordinated energy con-
servation plan or program to guide Federal agencies toward certain energy con-
gerviation objectives?

Answer, Yes: and Congress shonld develop one

Question 7. Is ERDA's energy conservation program consistent with the ATA
report entitled “A Nation of Energy Efficient Buildings by 1990”7 Does ERDA
conenr with the findings in this report?




Answer, Only in a limited way. I don’t think so.

Question 8. Do you think it is possible to achieve the ATA goals articulated in
the AIA report?

Answer. Not in fnt but in theory it represents the 12 million barrels/day that
could be saved if all buildings were redesigned and all new buildings were
designed with energy in mind,

Question 9. ERDA, FEA, and the National Bureau of Standards are engaged
in energy conservation research. Do you think it is necessary and appropriate for
so many Federal agencies to be involved in energy conservation research? Does
the involvement of so many Federal agencies confuse or retard the Federal
energy conservation research effort in any way ?

Answer. As long as there is a clear division of responsibility, it seems all right.
Depends again on their division of responsibility.

Question 10, On page 5 of your statement yon state that “A different percep-
tion of the problem emerges when we recognize that buildings are intended to
provide shelter for some human activity and that it is the comfort of the people

ngaged in snch activity that produced a requirement for heating and cooling.”
In your view, are Americans eventually going to have to sacrifice some of the
ideal conditions and comfort provided by air conditioners and heating units in
order to reach a higher plane of energy efficieney in buildings or can improved
use of materials and design replace the present technology we so religiously live
by ?

Answer, In my view, we may be required to modify our life styles to adjust to
nsing less energy, this will not necessarily be negative. It will, however, depend
very much on peoples perceptions of their own ability to adjustment versus a
forced adjustment by government.

AvausT 20, 1976.

Ms, Emeex W. THEIM,

(hief Clerk, Conserviation, Energy. and Natural Resources Subeommitiee of the
Committee on Government Operations, Rayburn House Ofice Building, Room
B-371-B-C, Washington, D.C.

Dear Ms, Taene: With reference to your letter of August 4, I have gone over
the testimony and have marked a few places where changes wonld be in order.
I also am Hsting below answers to questions 1 through 13.

Question 1. Are you testifying today as a representative of the AIA or does
vour testimony represent your personal views on energy conservation?

Answer. T am appearing in an individnal capacity, expressing my views, How-
ever, many of these views were derived while serving as the Chairman of the
ATA's Energy Steering Committee,

Ouestion 2. Does the ATA endorse and coneur with the findings and recom-
mendations outlined in vonr two publieations, “A Nation of Energy Efficient
Buildings by 199" and “Energy and the Built Environment: A gap in Current
Strategies” ?

Answer. Yes, In the case of both reports the ATA Bonrd adopted them as official
ATA positions and policy.

Question 3. On what points made in your studies does ATA disagree?

Answer, None,

QOuestion 4. Tt is my understanding that the thrust of the present Federal
energy conservation effort is to inerease the efficiency of energy utilization with-
ot reducing the standard of living many Americans currently enjoy. Do you
believe that it is possible to make significant strides in energy conservation with-
out some sacrifices on the part of the Ameriean publie?

Answer. Yes, if yon will refer to the report whieh I have entifled “Energy Con-
servation Research: A Key to Resolving the National Energy Dilemma,” you
will find some discussion on and estimates of the extensive amounts of energy
which ean be gsaved without saerificing freedom or quality.

Question 5. In your publieation, “Energy and the Built Environment” you say
that the potential for energy conservation in buildings over the next three to five
vears, when compared with the magnitude of the eurrent energy problem and the
BNOrmons ene needs of the counfry, “looks too small to warrant a major
thrust.” But you go on to sayv that over the long-term energy conservation in build-
ings holds great promise. Would you please explain why yon do not feel that
energy conservation in buildings holds promise for the near-term?

Answer. T do feel energy conservation in bnildings holds great near-term po-
tential. My remarks were meant only to acknowledge that this strategy begins
with a smaller base and extends it from year to year. I have emphasized my be-




lief that this form of conservation offers the best form of investment for the
energy dollar which could be made, up to the point that the potential is fully
tapped. This is true even of the short term.

Question 6. In that same publication you estimate that the potential energy
savings that could result from improving energy use in buildings would range
from 25 to 50 percent in older buildings and from 50 to 80 percent in new con-
struction. Conld you please explain how you arrived at these rather impressive
statistics?

Answer. Af the time we made these estimates they were a compilation of
studies which had been done at the time plus judgment of qualified personnel as
Lo reasonable conservation potentials. Studies evolving since then have continued
to show that these are relatively conservative estimates. Among the key studies
which we feel sustain these estimates are :

ERDA’s estimates for mid-term objectives are to decrease unit consumption in
existing buildings and community systems by 30 percent and in new buildings
by 50 percent. These estimates are based upon studies of various buildings and
conditions.

FEA, in a review of the building sector, estimates savings of 20 percent to 50
percent in present buildings depending upon the type of construction: in new
buildings the estimated savings are 50 percent of the projected inerease in over-
all energy used.

A study done for the Ford Foundation Energy Policy Project estimates savings
up to 40 percent in present buildings and 80 percent in new buildings.

GSA Energy Conservation Design Guidelines for Office Buildings shows esti-
mates of 60 percent savings for better construction and design systems.

These studies in general refer only to savings which accerue from measures
to reduce consumption. In our estimates we were also considering utilization of
on-site generating capabilities from renewable resources such as solar. Though
the potential of these on-site capabilities varies widely from region to region
and by type of building, estimates range from 25 percent to 50 percent or more
of total energy requirements which could be met in this way. We therefore
continue to find that emerging studies show the conservative nature of our orig-
inal estimates.

Question 7. Your study indieated that these impressive savings can be attained
“within existing technology” and that the only stumbling blocks to their imple-
mentation are either economie, political or attitudinal. Could one conclude from
this that the major Federal emphasis should focus on eliminating the gtumbling
blocks rather than inereased emphasis on energy conservation research and
development ?

Answer. 1T am not so sure that you can so easily isolate the two types of ex-
penditure. The various non-technical ba rriers are no less a legitimate domain of
research efforts than are more efficient forms of solar collectors. T do believe,
however, that relatively more attention should be devoted to getting on with
realizing our present technological capabilities, Again, you will find some exten-
sive discussion about the inadequacies of our current demonstration programs in
the final chapter of the report : “Energy Conservation Research: A Key to Re-
solving the National Energy Dilemma.”

Question 8. What do you think the Federal Government should be doing to re-
duce or eliminate the economic, political or social barriers to improved energy
conservation in buildings?

Answer. This question cannot be answered simply. The reports which I have
brought together outline my thoughts on what should be done. However, in
stummary form I think the emphasis should be placed on incentives, on devel-
oping sound institutional mechanisms which ean provide a reliable logistic main-
tenanee and support system for large scale area wide intensive nses of conserva-
tion technologies, and more adequnate demonstration and training activities.
Specific recommended legislative rategies are contained in the documents
which I have brought with me and which I =uggest be entered into your record.

Question 9. Do you believe that television spots, bumper stickers, and eduea-
tional literature, similar to what FEA has been employing, are effective tools to
eduecate the public on energy conservation?

Answer. They are probably effective insofar as certain types of conservation
are concerned. What T wonld basically term behavioral conservation. They might
make someone drive more slowly or wear sweaters in a lower heated house. They
might even stimulate some canlking and other easy and somewhat obvious
actions. They are nof, however, an adequate conservation strategy by any stretch
of the imagination,
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Question 10. 1 have become very interested in the concept of multiple use
buildings. As an architect that has spent a considerable amount of time studying
the subject of energy conservation, do you believe that greater emphasis in the
public and private sector on multiple use buildings holds much promise for
improving energy conservation in buildings? What are some of the barriers that
would prevent wide utilization of multiple use buildings?

Answer. There is no question in my mind that multiple-use buildings would be
an important part of any national energy conservation plan. The concept of
construeting in a single building—levels of parking space, levels of merchandis-
ing space, levels of office space, and levels of honsing space—is a very sound use
of land and could be important not only from the standpoint of cutting energy
use in transportation but conld be the source of considerable energy transfer
from one type of usage to a second or third type. As an example, the lighting nsed
in merchandising throws off a considerable amount of heat which could be used
in other portions of a building. You conld say the same thing of commercial office
space.

City Planners for some little time have been trying to implement the idea of
multiple-use buildings. There is no question as to the soundness of this concept,
It there are barriers that must be overcome. For some vears, we have encour-
ageid our people to live in a suburb on the north side of the eity and work in a
business complex on the south side of the city, traveling sometimes many minutes,
or perhaps hours, to accomplish this.

One of the basic concepts behind multiple-use buildings is drawing the fune-
tions of people closer together—get them started living closer to where they work
and where they play. Multiple-use buildings, I am sure, a8 well as multiple-use
neighborhoods, is a concept that must bhe popularized if we are going to be fully
suecessful in conserving energy for onr Nation, The barrier, of course, that must
be overcome is the suburban complex that we have built into our people.

Again, leadership is the key needed ingredient : sustained, integrated, imagi-
native, creative leadership.

Question 11, In your study, “A Nation of Energy Efficient Buildings by 1990,"
von criticize present Federal energy conservation policies by saying that :

“We are now investing vast quantities of increasingly scarce capital resources
in strategies which have less potential, less certainty and longer-delay payoffs
than the proposed alternative strategy emphasizing a national program for
energy efficient bnildings.”

Could you please be specific as to which strategies have less potential and
why ?

Answer. As that report emphasizes, the major energy investments then and
now are supply oriented ; that is, we are attempting to refill the energy pipelines
with any of a variety of new centrally located sources but primarily coal, oil and
nueclear. To the degree that we regard investments in energy efficient bnildings
as an alternate to supply, we can reduce the amounts of capital invested in the
central generating plants, That capital has normally been injected into rate
stroetures so as to be recouped over about a twenty-five to thirty year time
period. Of conrse, some eurrent proposals advocate reducing this pay-back period
through inereased rates. In addition, we are plowing millions of dollars into
advanced research for advanecing these technologies: research which is needed
but which must now be regarded as an uncertain pay-off. To the degree that
dollars will huy the energy efficiency we estimate, they represent immediate
returns, they are certain refurns, and they are likely to pay themselves out,
without artificially raising rate or price structures to foree a shorter pay out,
within well under twenty yvears. In many instances, in less than ten years. More-
over, onee these investments are made, they continue to pay for themselves over
and over. T would refer yon to my disecussion in a testimony pointing out the
economic highlights and emphasizing that we are converting consumption ex-
penditures which have no end intp investment expenditures which generate
savings for the average family year after year.

Question 12, Have you discussed your studies with officials at GSA, FEA and
ERDAY What was their reaction?

Answer. Yes, we have held a variety of disenssions and provided many copies
of our reports to such officials. Their reaction has been generally favorable.
though we have had no one grasp the aggressive and innovation role of active
leadership to begin A National Program of Energy Efficient Buildings by 1990.
I see little reason to believe that this condition will change unless some leader
emerges within the federal structure to make it happen.
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Question 13, How long do you thi it would take us to reach your goal of a
7 percent saving each year in energy if a high-priority effort were made to make
buildings more energy efficient ¥

Answer. That rate of 7 percent per year is the fifteen year concept of con-
verting the nations buildings, assuming that we could do so at a fairly even rate.
It would mean that we would have tile Job done, if we converted T percent per
year, sometime within the fifteenth year. I think we could and should get started
on this now. It would probably Iuli{- 4 year to “gear up” and after that we
should be underway. I should emphasize, however, that this assumes the pro-
gram would be given top priority and aggressive leadership.

Sincerely yours,
Leo A, Dary, FAIA.

FEDERAL ENERGY ADMINISTRATION,
Washington, D.C., August 31, 1976,

Hon. LEo J. RYAN,

Chairman, Subcommitiee on Conservation, Energy, and Natural Resources, Com-
mittee on Government Operations, House of Representatives, Washington,
D@,

Dear Mgr. CHAmMAN: This is in response to the August 4 letter to Robert
Hemphill of my staff from Eileen W, Theim, Chief Clerk of the Subcommittee
on Conservation, Energy, and Natural Resources which transmitted the fran-
script of the subcommittee’s recent hearings on energy conservation in buildings
and a series of follow-up questions on the subject. Encloged is the corrected
transcript of Mr. Hemphill's testimony and our response to the questions raised
by Ms, Theim,

Although I was unable to testify during the hearings, T am informed that
Mr. Hemphill adequately represented our office in my absence, I would like to
convey, again, my appreciation for the opportunity to deseribe our activities
to the subcommittee. I look forward to working with you in the future on this
subject. In the meantime, if you have any further questions on this or other
topies related to energy conservation, do not hesitate to call,

Sincerely,
SAMUEL J. TourHILL,
Azsigtant Administrator,
Energy Conservation and Environment.
Enclosures,

GENERAL QUESTIONS ON FEDERAL ENERGY CONSERVATION DROGRAM

Question 1. What is FEA's present strategy to decrease the demand for energy
in the country ?

Answer. The Office of Energy Conservation and Environment (O&E) was
estab I|-Iu»:l to: (1) develop and oversee the implementation of equitable volun-
tary and mandatery programs to promote the efficient nuse of energy: and (2)
ensure environmental concerns are balanced with national energy goals.

In fiseal year 1976 we shifted our efforts from identifying those areas that hold
the greatest potential for energy savings to the formulation and implementation
of programs that are directed toward the actual achievement of these savings.
Several major pr 1ns were established or expanded in order to encourage the
widespread adoption of conservaiion measures. The eriterion of cost-effective-
ness was applied to all our conservation and environmental effor Specifically,
in the conservation area, only those actions that wonld save cnergy at a cost
lower than the cost of available energy supplies were considered relevant
opportunities.

Lur energy conservation programs were designed to reduce energy consumption
to the maximum extent possible with existing tec hnology, while also minimizing
the cost to the Government.,

To accomplish these goals, we initiated a wide range of programs to encour-
age and assist individuals, businesses, and public institutions to conserve. Be-
cause conservation is in the ecouomic self-interest of virtually all energy users,
onr programs have emphasized the provision of detail information on the costs
and savings of proven conservation measures rather than a rhitrary controls on
energy use. These efforts range from public service advertising to workshops
and seminars for representatives of commercial and industrial firms.
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To support our voluntary programs, FEA has made several specific legislative
proposals. These include the Weatherization Assistance Aet, and Building Energy
Conservation Standards Act, which were incorporated into the recently passed
Energy Conservation and Produection Act (P.L. 94-355).

Until the passage of the Energy Policy and Conservation Act (P.L. 94163,
EPCA), all of our conservation efforts were founded upon the general authority
provided under the Federal Energy Administration Act of 1974 (P.L. 93-275,
Sec, §).

KEPCA provided FEA with several new authorities, and we are now directing
most of our reseurces toward those activities specifically mandated by EPCA. We
are convinced that EPCA encompasses many of the areas where there exists a
major potential for energy savings in the next 5 to 10 years, The Energy Conser-
vation and Production Act of 1976 provides for additional programs in the areas
of energy conservation standards for new buildings, and weatherization assist-
ance for low income persons, as well as a program at the state level to provide
building owners with reliable energy conservation information, and a program
to demonstrate incentives to encourage homeowners to make energy conserva-
tion related investments in home improvements,

RBoth the EPCA and the Energy Conservation and Production Act (P.L. 94-385)
also provided for the gradual decontrol of domestic oil prices. By enabling prices
to rise to market levels, there will be inereased incentives for developing addi-
tional supplies as well as using the available energy snpplies more efficiently.
These Acts, in combination with the decontrol of new natural gas supplies, and
the implementation of the conservation programs cited above, can ensure that the
Nation's vulnerability to arbitrary future interruptions in the supply of imported
oil will be minimized and eventually eliminated.

Question 2. Is it fair to say that the FEA conservation program is eoncen-
trating more on the increased efficiency of energy use rather than reducing
demand? Why?

Answer. Energy Conservation can be divided into two broad eategories: (1)
measures that require some saerifice in comfort or convenience by energy-users,
such as reducing thermostats to 68 degrees, purchasing a smaller ear or elimi-
nating nnnecessary lighting ; and (2) investments in more energy efficient eqnip-
ment, buildings or systems, such as installing ceiling insulation in a home or heat
recovery equipment on an industrial process.

Both ecategories of conservation actions have associated with them different
kinds of costs and benefits. For example, reducing thermostats during the
winter months may result in some loss of comfort, but it also results in significant
Jdollar savings by reducing utility eosts. On the other hand. installing ceiling
insulation reduces utility costs by improving the thermal efficiency of the home,
but it requires some investment by the homeowner, whereas lowering the thermo-
stat does not. Clearly, there are economic and other tradeoffs which must be
weighed by the energy-user before he or she adopts a conservation measure. For
a partienlar energy-user, buying a smaller car may be a much more attractive
way of saving energy than improving the thermal efficiency of his home.

FEA has programs which involve conservation actions falling into each of the
two categories, althongh the emphasis is on those types of conservation actions
that would not require signifieant change in the kinds of lifestyles to which
most people are aceustomed.

Question 3. Which Ageney—FEA or ERDA—is responsible for marketing near-
and long-term solutions in the energyv conservation area?

Answer, Both Agencies have been given broad econgressional mandates to
establish programs to transfer information on energy conservation to end-nsers.
FEA, however, has the broad responsgibility to conduet programs to disseminate
information (under EPCA) on commerciglly available energy conserving tech-
nologies and practices. ERDA, on the other hand, has the broad responsibility

research, develop and demonstrate the commereial viability of new. more
energy efficient technologies and methods. Furthermore, in their Memorandum of
I'nderstanding (MOU), both Agencies have agreed to undertake joint or coor-
dinated, :l:-".'|||prupri:1h- and aunthorized by Iaw, pnblie information and edneation
programs. This eoordination will extend fo programs of technology transfer and
specialized education ag well as general information transfer.

l‘_)m'-'f.r‘im: k. It has been snggested that FEA and ERDA are on a “enllision
course” as far as their energy conservation programs are concerned. T8 there
overlap in FEA's responsibilities and authorities in the area of energy
conservation?

If =0, what are they and what is being done to improve coordination?
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Aunswer. All of our conservation programs have heen closely coordinated with
other Federal agencies, including the ERDA, the Department of Transportation,
the Department of Commeree, and the Department of Housing and Urban Devel-
opment, as well as others. This coordination takes many forms, including regular
staff contacts, joint funding of projects of mutual interest and Memoranda of
Understanding to formally set forth the responsibilities of the agencies involved.
In addition, the Energy Resources Couneil serves as a mechanism to ensure that
Federal energy policy is coordinated at a high level.

One recurring concern regarding interngency coordination is that those cConser-
vation programs already underway within FEA appear fto overlap to some
extent with those planned or just beginning within ERDA. Clearly, both Agencies
have been given broad Congressional mandates to establish conservation pro-
grams, including programs to transfer information on energy conservation to
end-users. Consequently, legitimate questions have arisen concerning the respec-
tive roles of the two Agencies. However, with the enactment of KPCA and the
further development of ERDA's conservation programs, we believe that these
concerns have been largely resolved. FEA’s responsibilities include the imple-
mentation of the programs established by the EPCA, well as the bhroad
responsibility to conduet programs to disseminate information on commercially
available energy conserving technologies and practices, ERDA, on the other
hand, has the broad responsibility to research, develop and demonstrate the
commercial viability of new, more energy efficient, technologies and methods.

The bulk of the potential for energy savings within the next 10 vears ean be
achieved through the more widespread adoption of conservation technologies
and practices that are commercially available—that is. their effectiveness has
already been demonstrated and, if they are products, they can be readily pur-
chased. As a result, we believe one of the principal emphases of the Federal
effort shonld be on encouraging and assisting energy users, including individuals,
businessmen and institutions, to adopt these measures,

Of course, the Federal Government should also have a major role in the
research, development and demonstration of new, more energy efficient, tech-
nologies and ERDA will take the lead in this area. Furthermore, we agree that
the Ageney sponsoring the development of a new technology should have
the major role in formulating the Federal efforts required to obtain widespread
commercial applieation of that technology,

Because there are likely to be many projects where the involvement of both
Agencies would be desirable or where the respective roles of each Agency are
not immediately apparent, FEA and ERDA now have a MOU which will establish
a formal mechanism to ensure that duplication of effort is minimized.

Question 5. Are there duplicative efforts that continue to exist that were not
addressed in the memorandum ? If so, what are they ?

Auswer. No. The language of the MOU between FEA and ERDA is quite broad.
In it. it is agreed that the “two Agencies will work together and in a mutually
supporting way in the formulation and execution of Federal strategies, and to
effect energy conservation. . . FEA will be recognized as having primary
responsibility with respect to all matters of pricing, allocation. end-use, and
general industry regulation. except where KRDA has statutory responsibility
in the nuclear area. FEA will also e the primary Agency in developing a
coordinated National policy combining incentives to inerease produetion and
the efliciency of energy nse, ERDA will be recognized as having primary
responsibility with respect to matters involving energy research and develop-
ment of new technology."”

The MOTU also sets up a Steering Group to provide for maximum coordina-
tion of all new policy actions and technical initiatives to ensure that programs
are compatible to the greatest possible extent. This group will meet as necessary,
but at least quarterly. The MOU also agrees that there will be broad sharing
of information and program results as well as coordination of public information
and education programs.

Seven working committees have been set up to iron out any overlaps or dupli-
cative efforts that exist and to ensure that such duplicative efforts do not ocenr
in the future. These committees are composed of members from both ERDA and
FEA and meet regularly. They cover the following areas: (1) solar energy,
(2) buildings conservation, (2 transportation energy conservation, (4) indus-
trial energy comservation, (5) electric utilities. (6) regional cooperation, and
(7) energy information and data base,

Question 6. We hear a lot abont the declining energy growth rate in this
country—apparently it has been reduced from 3.8 percent annually in 1973 to 2.8
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percent in 1975. Is the energy growth rate expected to inerease or decrease in
19767

Answer, The implication in the guestion that the energy growth rate increased
2.8 percent in 1975 is in error. Total energy consumption in 1975 was 2.6 percent
below 1974 consumption levels. Two factors econtributing to this decline were
(1) the adverse economic conditions that prevailed in 1975 and (2) the response
of businesses and consumers to higher energy prices. In 1975, the major com-
ponent of the decline in energy consumption was the industrial sector of the
economy. Energy consumption in 19 was down almost 9 percent from 1974
levels in this sector, However, in the first quarter of 1976, consumption in this
sector increased 1.1 percent over the consumption in the first quarter of 1975, This
contributed to a 1.4 percent rise in total consumption for the first 4 months of
1976 over the same period in 1975, If this trend continues, energy consumption in
1976 will be higher than in 1975,

Question 7. It is my understanding that FEA believes that a further reduction
of the energy growth rate in the near-term can be accomplished only with some
strong mandatory energy conservation standards, and even then, the growth
rate cannot be reduced below 2.2 percent. Is this an accurate assessment of FEA's
position?

Answer. Higher energy prices should significantly ent energy demand growth
during the next 10 years, reducing the growth rate to 2.8 percent from the his-
torical rate of 3.6 percent.

An active conservation program (as described in the 1976 National Energy
Outlook) could farther reduce energy demand by the equivalent of 3 million
barrels per day, reducing the annual energy growth rate to 2.2 percent through
19835, Savings could be achieved in all the major sectors—residential, commereinl,
industrial and transportation—with actions to improve the energy efficiency of
antomobiles, homes and office buildings having the greatest impact over the next
10 years.

While conservation can rednce energy demand, it does not appear feasible to
cr* the growth rate to zero or to obviate the need for expanding existing supplies
of energy.

Question 8. Has the Federal Government developed a coordinated energy con-
servation plan with definite goals which could guide Federal energy conserva-
tion efforts in this country ?

Question 9, Why hasn’t such a plan been developed ?

Question 10, With =0 many agencies of the Federal Government involved in
energy conservation, doesn't it make sense that their resources could be more
efficiently employed if an energy conservation plan were developed ?

Question 11, Which ageney in the Federal Government should be responsible
for developing such a plan?

Question 12. Have there been any efforts made toward developing such a plan?

Answer. Questions 8 through 12 deal with the development of a coordinated
energy conservation plan for the Federal Government. The overall struecture
for such a plan is contained in the President’s State of the Union Addresses for
1975 and 1976. The broad goals of this plan include :

1. To halt our growing dependence on imported oil during the next few eritical
rears

2. To attain energy independence by 1985 by achieving invulnerability to dis-
ruptions ecaused by oil import embargoes. Specifically, to reduce imports to be-
tween 3 and 5 million barrels a day, with an acecompanying ability to offset any
future embargo with stored petrolenm reserves and emergeney standby measures.

3. To mobilize our technology and resources fo supply a significant share of
the free world's energy needs heyond 1985,

The President's energy conservation programs include the following: (1) Fed-
eral energy management program, (2) conservation in buildings, (3) conserva-
tion in industry, (4) conservation in automobiles, (5) aircraft fuel conserva-
tion, (6) conservation R. & D., and (7T) State energy conservation programs,

ERDA and FEA are the principal Agencies involved in energy conservation
and elements of a National energy plan ean be found in ERDA's “A National
Plan for Energy Research, Development and Demonstration”™ and FEA's “Na-
tional Energy Outlook.” Ancther element of a national energy conservation pro-
gram is the Federal Energy Management Program (FEMP) which directs all
Federal agenecies to continue a program of strong energy management in im-
proving the efficiency of their buildings and operations.

While the development of a comprehensive energy conservation plan ean and
is being done in part by a number of different Federal agencies, the Energy Re-
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sources Council (ERC) is charged with the overall formulation and execution
of major energy policy initiatives. Thus, ERC is responsible for the coordination
and initiation of energy conservation planning efforts,

FROJECT CONSERVE

Question 1. It is my understanding that FEA is relying heavily on Project
Conserve to reduce demand and improve energy efficiency in residential
and commercial buildings across the country. How much has been spent on this
project so far?

Answer:

Development and pilot testing of Project Conserve in Topeka, Kans,, Amount
ang Deubtyy, Gonn. T >

Project Conserve programs in cities of :
MIRESDONRESE Paules s {8 CF e e L e - i
Lowsyltle e . vl il e Hasir e , 305
Indianapolis ) T4 X2 s e © 391

O I S b e

Modification of system to be ready to run in a high-volume State
3ot e g V) G O e S

Commonwealth of Massachusetts___ d e N y
State of New Mexico._________ W AL s = 67, 800
Mailing lists______. : s e s e e IR 5 ; 12, 900
Postige . . e e Rt el L - = 138, 197
g ile e e TR R N R = 3 SR E ; 184, 500
Technical assistance - A, 3. e e - 75, 000
Data processing..._.__. & =1 Emb g d S WA PR S ! 146, 625
Advertising .. _..__. W g bl St o, e 120, 000

Subtotal PR, Y. - emw 1, 018, 360

st e e N e s e b e e e 1 DO BRE

Question 2. Project Conserve is based on a questionnaire which is eompleted
by the homeowner, then returned to FEA where it is analyzed by a computer,
then returned to the homeowner. This questionnaire is designed to help the
homeowner identify areas in his home where energy efficiency can be improved.
How many homeowners have been reached by this program so far?

Answer :

Homeowners
Danbury, Conn » A el S 2, 325
Topeka, Kans___ i PR R BN D o =t 2, 121

Total, s L s e e = 4, 446

Minneapolis/St. Paul_____ - A o2 ] : : 425, 000
Lonisville, Ky__._____ oo T & I L= . 204, 000

Indianapolis, Ind______ S 2 : e g ’ 100, 000

Total __ =T e ol i ~ 1,029, 000

Massachusetts __
New Mexico_

Total

Grand total._ b =i L Sl Y - 2y 213, 650

Question 2. How much does this program cost per homeowner reached, and
how much will it cost to process questionnaires from the estimated 40-million
individual residences in the country.

Answer. Based on the five city pilot tests and the two State Projeet Conserve
programs, the cost per homeowner reached was approximately 59 cents,

Costs for processing 40 million Project Conserve questionnaires @ 85 cents
each equals $34,000,000.
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Question 3. Have there been any measurable results from Project Conserve
that you can report?

Answer. The attached copy of the Project Conserve Final Report outlines the
results of the pilot tests in the cities of Danbury and Topeka.

Question Ja. When will an evaluation of the effectiveness of Project Conserve
be available?

Answer. It is anticipated that an evaluation will be made sometime in 1977,
after completion of the Project Conserve programs in Massachusetts and New
Mexico.

Question 4. Do you have a similar program for commercial establishments?

Answer. No, we do not have a similar program for commercial buildings. How-
ever, in September 1974, through FEA funding, Education Facilities Labora-
tories, Ine, developed what is now known as PSECS (Public Schools Energy Con-
servation Services). PSECS is a computer based technieal service designed to help
and encours school distriets to improve their facilities and equipment. The
FEA has agreed to provide limited funding for test marketing of the elementary
school package in selected school districts in order to refine the process, deter-
mine the costs involved in operating PSECS, and further develop procedures
that can be used in full scale marketing activities,

Question 5. FEA has claimed that about 80 percent of building representatives
who participated in voluntary energy conservation programs for business took
some action, resulting in an average reduction in energy use of more than 20
percent. Is this true? How do you know 80 percent took action and what basis
do you have for reporting a 20 percent reduction in energy use in commercial
establishments?

Answer. These estimates are based on reports from FEA Regional Offices
which implemented the program, and established their individual target by
which to measure success. These targets ranged from 50 percent to 95 percent.
The basis for reporting a 20 percent reduction is the large number of applications
received for awards which have had savings of over 30 percent of electrieal
consumption, Each region planned on contacting the larger consumers in accord-
ance with FEA guidelines. A statistieally valid evalnation of the success of this
program has not been completed. Interim reports from our regions filed in Janu-
ary 1976 indicated adequate progress in meeting regional goals. On this basis,
we have stated that 80 percent of those large electricity users contacted by the
regional offices would undertake conservation actions which would save an aver-
age of 20 percent. We are in the process of compiling case studies on conserva-
tion actions taken in these buildings.

Question 6. What perecentage of the businesses across the country have par-
ticipated in FEA’s program?

Answer. FEA's program foeused only on the larger businesses (those with 100
or more employees), Information from the regional offices indicates that ap-
proximately 70,000 firms were contacted by mail bhut they have had the staff
resources to contact only less than 10 percent of them either by phone or in
person. We estimate that there are over one million business establishments in
the country.

Question 7. 1t is my nnderstanding that FEA uses seminars to educate indus-
trinl and commereial representatives as to ways in which energy conservation
retrofitting techniques can be employed. Are these seminars conducted by FEA
employees or are they done under contract?

Answer, The design, development, and conduct of the seminars and workshops
are being done under contraet.

Question Ya. Why are these seminars contracted ont?

Answer. There are several sound reasons for doing this work under contract.
The professional staff needed to design, develop, test and implement an extensive
series of workshops and conferences is not available within the Ageney : either
with respect to the numbers of people needed or the reguisite areas and level of
qualifications. A variety of specialized skills and backgrounds is required, includ-
ing engineering, experience in management-level training. conference adminis-
tration and logistics, technical writing/editing. and graphics design.

It is unlikely that the Ageney could assemble the needed staff through hires,
transfers or defails within any reasonable time. Further, the requirement for
such staff is limited to the few months of design and development and the ap-
proximately 1 year period of operations,

Rather than increase staff for a limited duration program, the elear alternative
was to employ contractors who possessed the requisite staff, skills and back-
grounds.
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Question 8. How much has been spent on these seminars so far?

Answer. Only a small fraction of the $3-million budget has been spent ; to date,
less than £200,000. It should be noted that contracts were awarded in early July
and that the program is still in the design phase. We have estimated that design,
development, testing, and other preparatory activities will require approximately
$1,000,000, or less, with the balance of the $3,000,000 dedicated to field operations
and conduet of more than 600 conferences, workshops, and seminars.

ENERGY CONSERVATION STANDARDS FOR HOMES AND BUSBINESSES

Question 1. Are you aware of the energy conservation standards for build-
ings that have been developed by the National Bureau of Standards?

Answer. Yes. In early 1974, the National Burean of Standards published draft
criteria for energy conservation in new buildings at the request of the National
Conference of States on Building Codes and Standards (NCSBCS). This latter
organization subsequently submitted these draft criteria to the American
Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAR)
for their revision. ASHRAE Standard 90-75 was completed in August 1975.

Question 2. What efforts are currently being made to gain acceptance of
these standards on the State and local level ?

Answer, ASHRAE itself has undertaken a number of education seminars for
their members on the content and use of ASHRAE Standard 90-75. Two major
programs are underway at the Federal level to encourage States and loeal gov-
ernments to adopt these standards into their building codes,

First, under the Energy Policy and Conservation Act (EPCA) and regula-
tions drafted subsequently, one condition the States must meet to receive a
share of conservation program funds is the adoption of a mandatory thermal
efficiency standard at least as effective as ASHRAE Standard 90-75. FEA is
currently holding 1-day seminars in each of the 10 FEA regions to introduce
State officials to the energy standards currently available, and to help them to
begin the planning required for effective implementation of these standards.

Second, ERDA has initiated a contract with the NCSBCS to develop model
training materials for use in training State and local code officials on the adop-
tion and implementation of energy efficiency standards. Their standards pro-
gram also includes a number of other activities.

Question 3. What are the major barriers to implementation of energy con-
servition standards at the local level? Does FEA have any idea as to how
these barriers might be approached and overcome?

Answer. In many jurisdictions the most important barrier to the effective
implementation of energy efficiency building codes is simply resistance to change
on the part of various code officials. This is particularly true of performance-
based codes which may require entirely new methods of compliance certification.

More specifically, we see the primary barrier as one of information and
education. Building code officials are generally untrained in the analysis of
energy use in buildings, Concepts of life-cycle costing, or of heatflow analysis
are foreign to them. The ASHRAE Standard 90, for example, requires that the
overall thermal transmittance of u wall section (including windows and doors)
of an office bullding over three stories in a 6000 degree day climate must be
less than 0.33. Interpretation of this requirement requires an understanding
of heat flows and the properties of varions materials, Althongh the initial eerti-
fication of compliance with this standard will probably be done by the building
engineer, the code official must be familiar with such analysis in order to con-
duet whatever verification s required. Though relatively simple ways of certify-
ing compliance are being developed, a substantial retraining of code officials
is required before they can be effective in implementing an energy conservation
code,

This retraining can be accomplished through existing private and publie
organizations, such as ASHRAE, and the model code organizations, but sub-
stantial amounts of money are required to develop materials and to accomplish
the training. Federal programs will accelerate this activity,

Question 4. It is my understanding that HUD is currently developing so-called
“energy budget” performance standards. Does FEA have any responsibilities in
the development of these standards?

Answer. Legislation requiring the Secretary of HUD to develop such standards
for both residential and commercial buildings within 2 years was included as
Title TTT of the FEA Extension Act (P.L. 94-385), signed by the President on
August 14. The Secretary is required to consult with FEA in the development of
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these standards, In general, FEA will concentrate on the policy issues surround-
ing the development of standards, such as economie eriteria, the effects on em-
ployment and on total energy demand, ete. The specifies of each ageney’s roles
have yet to be defined. A mechanism to accomplish this definition has been estab-
lished under the auspices of the Energy Resources Council,

Question 5. What is FEA's role in the Appliance Labeling program ?

Answer. FEA is responsible for the development of test procedures for con-
sumer products which reflect energy use, energy efficiency, or estimated annual
operating cost. In addition, FEA is responsible for providing manufacturers in-
formation respecting representative average unit costs of energy for purposes of
caleulating estimated annual operating cost.

Question 5e. What is the status of that program ?

Answer, FEA has published a proposed test procedure for room air condi-
tioners, Proposed test procedures for dishwashers, clothes dryers, water heaters,
TV receivers, refrigerators, refrigerator-freezers, and freezers are in the final
stages of internal review and should be published shortly.

Question 5b, What are the energy conservation targets for this program and
when can we expect to see some results?

Answer, The following energy efficiency improvement target ranges for 1980
have been proposed :
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